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(57) Abstract : 

PROBLEM TO BE SOLVED: To provide a backlight with good light emission 
efficiency without unevenness of color and brightness, and a liquid crystal 
display device equipped with the same. 

SOLUTION: The backlight has a light source part including a plurality of 
LEDs 16, and a light guide plate 20. At least one end face of the light 
guide plate is a light incident face, and a plurality of R-LEDs 16, G-LEDs 
16, and B-LEDs 16 are arranged at the incident face. The plurality of LEDs 
16 fulfill the relation of; the light distribution range of the light 
emitted from the G-LED 16 < the light distribution range of the light emitted 
from the R-LED 16, or the light distribution range of the light emitted 
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from the G-LED 16 < the light distribution range of the light emitted from 
the B-LED 16. 
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CLAIMS 



[Claim(s)] 
[Claim 1] 

It has the light source section containing two or more LED, and a light 
guide plate, and at least one end face of a light guide plate is optical 
plane of incidence. Two or more R-LED, two or more G-LED, and two or more 
B-LED are the side light mold back lights arranged at optical plane of 
incidence. Two or more LED The back light characterized by satisfying the 
relation of the luminous-intensity-distribution range of the light 
injected from luminous-intensity-distribution range <R-LED of the light 
injected from G-LED, or luminous-intensity-distribution range [ of the 
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light injected from luminous-intensity-distribution range <B~LED of the 
light injected from G-LED ] **. 
[Claim 2] 

The back light which it has the light source section containing two or more 
LED, and a light guide plate, and the end face which a light guide plate 
counters is optical plane of incidence, it is the side light mold back light 
with which two or more R-LED, two or more G-LED, and two or more B-LED have 
been arranged at optical plane of incidence, and two or more arrangement 
of two or more G-LED is carried out at one optical plane-of-incidence side, 
and is characterized by being arranged at the optical plane-of-incidence 
side which two or more R-LED and two or more B-LED counter. 
[Claim 3] 

The back light characterized by having the light source section containing 
two or more LED, and a light guide plate, and the end face which a light 
guide plate counters being optical plane of incidence, and being the side 
light mold back light with which two or more R-LED, two or more G-LED, and 
two or more B-LED have been arranged at optical plane of incidence, 
arranging two or more G-LED and two or more B-LED at one optical 
plane-of-incidence side, and being arranged at the optical 
plane-of-incidence side which two or more R-LED counters. 
[Claim 4] 

It is the back light characterized by being the side light mold back light 
with which two or more LED has been arranged at optical plane of incidence 
by having the light source section containing two or more LED, and a light 
guide plate, and at least one end face of a light guide plate being optical 
plane of incidence, and two or more LED containing two or more whites LED 
and two or more B-LED. 
[Claim 5] 

It is the back light characterized by having the light source section 
containing two or more LED, and a light guide plate, and at least one end 
face of a light guide plate being optical plane of incidence, and being 
the side light mold back light with which two or more LED has been arranged 
at optical plane of incidence, arranging two or more trains of two or more 
LED in the thickness direction of a light guide plate, and arranging LED 
of each train at the longitudinal direction of the plane of incidence of 
a light guide plate. 
[Claim 6] 

It is the back light characterized by being the side light mold back light 
with which two or more LED has been arranged at optical plane of incidence 
by having the light source section containing two or more LED, and a light 
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guide plate, and the end face which a light guide plate counters being 
optical plane of incidence, and arranging LED of both ends so that the 
light-emitting part of LED may counter with the longitudinal direction 
endmost part of the optical plane of incidence of a light guide plate. 
[Claim 7] 

It has the light source section containing two or more LED, and a light 
guide plate, and the end face which a light guide plate counters is optical 
plane of incidence. So that two or more LED may be the side light mold back 
lights arranged at optical plane of incidence, there may be a frame which 
holds said light source section and light guide plate and LED may be forced 
on a light guide plate The back light characterized by arranging the member 
which has elasticity or spring nature between the light source section and 
a frame or between the **** plane of incidence of a light guide plate, the 
end face which counters, and a frame. 
[Claim 8] 

It has the light source section containing two or more LED, and a light 
guide plate, and the end face which a light guide plate counters is optical 
plane of incidence. Two or more LED is the side light mold back lights 
arranged at optical plane of incidence, and LED is carried in the circuit 
board. The component side of LED, or fields other than an irradiation labor 
attendant The back light characterized by inserting the member with the 
heat conductivity higher than air between the front faces of the frame which 
constitutes the front face or back light unit of housing of the light source 
section. 
[Claim 9] 

The back light characterized by having the light source section containing 
two or more LED, and a light guide plate, and the end face which a light 
guide plate counters being optical plane of incidence, and being the side 
light mold back light with which two or more LED has been arranged at optical 
plane of incidence, carrying LED in the circuit board, and contacting the 
component side of LED, and the front face of a frame where either of fields 
other than an irradiation labor attendant constitutes the front face or 
back light unit of housing of the light source section. 
[Claim 10] 

A light guide plate is a back light with which it is characterized by being 
the side light mold back light with which two or more LED has been arranged 
at optical plane of incidence by having the light source section containing 
two or more LED, and a light guide plate, and the end face which a light 
guide plate counters being optical plane of incidence, and having a taper 
configuration to which the jig for the edge by the side of optical plane 
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of incidence having a taper configuration, and fixing LED carries out 
outline adhesion with the taper configuration of a light guide plate. 
[Claim 11] 

The back light characterized by being the side light mold back light with 
which two or more LED has been arranged at optical plane of incidence, for 
two or more LED opening spacing, arranging [ to have the 1 ight source section 
containing two or more LED, and a light guide plate, and for the end face 
which a light guide plate counters to be optical plane of incidence, and ] 
it, and arranging the member between LED. 
[Claim 12] 

The back light with which it has the light source section containing two 
or more LED, and a light guide plate, and the end face which a light guide 
plate counters is optical plane of incidence, it is the side light mold 
back light with which two or more LED has been arranged at optical plane 
of incidence, LED is carried in the circuit board, and the injection side 
of LED is characterized by having projected outside the circuit board. 
[Claim 13] 

The back light characterized by having the light source section containing 
two or more LED, and a light guide plate, and for the end face which a light 
guide plate counters being optical plane of incidence, and connecting to 
a serial as a group LED of N individual with which it is the side light 
mold back light with which two or more LED has been arranged at optical 
plane of incidence, and which M LED arranged by the longitudinal direction 
of the **** plane of incidence of a light guide plate adjoins, and connecting 
electrically so that two or more these groups may exist. 
[Claim 14] 

The back light which is a side light mold back light with which two or more 
LED has been arranged at optical plane of incidence by having the light 
source section containing two or more LED, and a light guide plate, and 
the end face which a light guide plate counters being optical plane of 
incidence, and is characterized by connecting electrically to every S piece 
(S being a positive integer) M LED arranged by the longitudinal direction 
of the **** plane of incidence of. a light guide plate sequentially from 
an edge. 
[Claim 15] 

The back light characterized by having the light source section containing 
two or more LED, and a light guide plate, and the end face which a light 
guide plate counters being optical plane of incidence, and being the side 
light mold back light with which two or more LED has been arranged at optical 
plane of incidence, establishing the train of LED arranged by the 
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longitudinal direction of the **** plane of incidence of a light guide plate 
two or more steps in the light guide plate thickness direction, and 
connecting LED to a serial electrically for every train. 
[Claim 16] 

It has the light source section containing two or more LED, and a light 
guide plate, and the end face which a light guide plate counters is optical 
plane of incidence. It is the side light mold back light with which two 
or more LED has been arranged at optical plane of incidence. The back light 
characterized by the stages arranged differing in LED with which the train 
of LED arranged by the longitudinal direction of the **** plane of incidence 
of a light guide plate is established in the light guide plate thickness 
direction two or more steps, and LED of N individual by which electrical 
installation was carried out is connected to the serial, and which is 
adjoined in the N individual. 
[Claim 17] 

The liquid crystal display which contains the back light of a publication, 
and a liquid crystal panel in either of claims 1-16. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[Field of the Invention] 

[0001] 

This invention relates to a side light mold back light and a liquid crystal 
display equipped with the light source section containing LED, and a light 
guide plate. 

[Background of the Invention] 
[0002] 

Conventionally, the back light used for a liquid crystal display is 
classified into the side light mold back light which has arranged the light 
source to the end-face side of a light guide plate, and the direct female 
mold back light which has arranged the light source directly under a liquid 
crystal panel. A side light mold back light is mainly used with the liquid 
crystal display and the liquid crystal display which needs especially a 
thin shape of size of 20 or less mold of outlines. 
[0003] 

The cold cathode tube is used for the light source also about which method. 
Since it is the the best for that the quantity of light is not so required 
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and the formation of small lightweight in small display sizes, such as 
current, a cellular phone, and PDA, LED is used as the light source. 
[0004] 

Although a cold cathode tube is more in use than a cellular phone and PDA 
in the liquid crystal display which has a big display size, importance is 
attached to current and an environmental problem and it is in the situation 
which is not desirable to use the cold cathode tube using mercury. Then, 
although mercury loess fluorescence tubing, LED, and other various light 
sources are developed as the light source replaced with a cold cathode tube, 
LED is a major candidate as the next light source also in it. 
[0005] 

The side light mold back light containing LED is indicated by the patent 
reference 1 and the patent reference 2. It is indicating that the patent 
reference 1 arranges red, blue, and the green cylindrical light source along 
the circumference of a light guide plate. It is indicating that LED of white, 
red, blue, and four green colors is used for the patent reference 2. 
[0006] 

[Patent reference 1] JP, 2001-174816, A 

[Patent reference 2] JP, 2002-350846, A 

[Description of the Invention] 

[Problem (s) to be Solved by the Invention] 

[0007] 

In the side light mold back light, when using LED as the light source, the 
case where two or more whites LED are arranged along one side or two or 
more sides of a light guide plate, and the case where arrange two or more 
R-LED, G-LED, and B-LED along one side or two or more sides of a light guide 
plate, and white is made are considered. There are the following problems 
then. 
[0008] 

(a) The quantity of light inside a light guide plate, homogeneous 
reservation of a chromat icity. Since two or more LED is arranged with the 
distance which exists mutually when arranging two or more LED along with 
one side of a light guide plate, inside a light guide plate, it is because 
it will become homogeneity in the place near optical plane of incidence 
if it is mixed with the light from surrounding LED and becomes in the 
distance as there is a field where light does not exist and distance 
separates. 

[0009] 

(b) Decline in the luminous efficiency by generation of heat of LED, and 
variation of every LED. Since luminous efficiency falls by generation of 
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heat, as for LED, cooling is desirable. Moreover, R-LED, G-LED, and B-LED 
change in luminous efficiency with temperature, and R-LED tends to be 
influenced by temperature. If LED is not cooled good, quantity of light 
nonuniformity and color nonuniformity will be generated. 
[0010] 

(c) Dependability reservation. If long duration use is carried out at 
temperature with LED, luminous efficiency falls. These also differs by 
R-LED, G-LED, and B-LED. It follows, for example, it is after thousands 
of hour use, and quantity of light nonuniformity and color nonuniformity 
may be seen. Moreover, when two or more LED is used, and one of them 
deteriorates, it may become quantity of light nonuniformity and color 
nonuniformity, and may be visible. 

[0011] 

(d) Effectiveness rise. When using LED, in order to obtain the quantity 
of light equivalent to a cold cathode tube, LED of considerable a large 
number is required, and leads to a cost rise and power consumption increase. 
Therefore, two or more LED needs to be used efficiently. 

[0012] 

The purpose of this invention is offering the liquid crystal display which 
lost color nonuniformity and brightness nonuniformity and was equipped with 
a back light and it with sufficient luminous efficiency. 
[Means for Solving the Problem] 
[0013] 

The back light by this invention is equipped with the light source section 
containing two or more LED, and a light guide plate. At least one end face 
of a light guide plate is optical plane of incidence. Two or more R-LED, 
Two or more G-LED and two or more B-LED are the side light mold back lights 
arranged at optical plane of incidence. Two or more LED It is characterized 
by satisfying the relation of the luminous-intensity-distribut ion range 
of the light injected from luminous-intensity-distribution range <R-LED 
of the light injected from G-LED, or luminous-intensity-distribution range 
[ of the light injected from luminous-intensity-distribution range <B~LED 
of the light injected from G-LED ] **. 
[0014] 

When using two or more R-LED, two or more G-LED, and two or more B-LED, 
in order to take white balance according to this configuration, most numbers 
of G-LED are used and the number of B-LED is used the fewest in many cases. 
Therefore, since spacing of two B-LED spreads about B-LED with little number, 
it is not mixed unless it is the location distant from the optical plane 
of incidence of a light guide plate in the distance (blue brightness does 
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not become uniform). Then, it is made larger [ the 
luminous-intensity-distribution range of the light injected from B-LED ] 
than the luminous-intensity-distribution range of the light injected from 
G-LED, and the luminous-intensity-distribution range of the light injected 
from R-LED. However, since there may be not only when the number of B-LED 
and R-LED is B~LED<R-LED, but a case of B-LED>R-LED, the 
luminous-intensity-distribution range of light is made into 
G-LED<B-LED<R-LED in that case. 
[0015] 

While the light of one B-LED goes into a light guide plate and spreads, 
the location at which it begins to cross the light of next B-LED exists 
in the distance rather than the location of R-LED or G-LED at which it 
similarly begins to cross. However, since it is larger than the 
luminous-intensity-distribution range of R-LED or G-LED, the 
luminous-intensity-distribution range of B-LED has the difference of the 
spreading luminous intensity and the luminous intensity which carries out 
straight advance of the light guide plate smaller than R-LED and G-LED, 
therefore the difference of the luminous intensity in the location at which 
the luminous intensity which carries out straight advance was crossed also 
becomes small, and its homogeneity of the quantity of light improves in 
the location at which it began to cross the light of next B-LED. Furthermore, 
also when color mixture is carried out to the light of R-LED or G-LED, extent 
of color nonuniformity becomes small. 
[0016] 

Moreover, the light source section in which the back light by this invention 
contains two or more LED, It has a light guide plate and the end face which 
a light guide plate counters is optical plane of incidence. Two or more 
R-LED, Two or more G-LED and two or more B-LED are the side light mold back 
lights arranged at optical plane of incidence, and two or more arrangement 
of two or more G-LED is carried out at one optical plane-of-incidence side, 
and it is characterized by being arranged at the optical plane-of-incidence 
side which two or more R-LED and two or more B-LED counter. 
[0017] 

Since LED is distributed to the optical two plane-of-incidence side which 
a light guide plate counters according to this configuration, the heat 
dissipation around LED becomes easy since calorific value of all LED is 
bisect ion-ized by the both sides of a light guide plate and each LED can 
be cooled efficiently, the life of LED is prolonged. Furthermore, only G-LED 
with large calorific value is arranged to one optical plane-of-incidence 
side. By arranging only G-LED with large calorific value to one optical 
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plane-of-incidence side, cooling on both sides of a light guide plate can 

be performed efficiently. 

[0018] 

Moreover, the light source section in which the back light by this invention 
contains two or more LED, It has a light guide plate and the end face which 
a light guide plate counters is optical plane of incidence. Two or more 
R-LED, Two or more G-LED and two or more B-LED are the side light mold back 
lights arranged at optical plane of incidence, and it is characterized by 
arranging two or more G-LED and two or more B-LED at one optical 
plane-of-incidence side, and being arranged at the optical 
plane-of-incidence side which two or more R-LED counters. 
[0019] 

Since LED is distributed to the optical two plane-of-incidence side which 
a light guide plate counters according to this configuration, the heat 
dissipation around LED becomes easy since calorific value of all LED is 
bisection-ized by the both sides of a light guide plate and each LED can 
be cooled efficiently, the life of LED is prolonged. Furthermore, only R-LED 
which is easy to be influenced of temperature is arranged to one optical 
plane-of-incidence side. By arranging only R-LED to one optical 
plane-of-incidence side, the cooling structure of bringing the weight of 
cooling to a R-LED side becomes possible, that is, according to change of 
temperature, change a luminescence property and don' t win — R-LED is made 
to emit light more efficiently by cooling R-LED efficiently 
[0020] 

Moreover, the back light by this invention is equipped with the light source 
section containing two or more LED, and a light guide plate, and at least 
one end face of a light guide plate is optical plane of incidence, and it 
is the side light mold back light with which two or more LED has been arranged 
at optical plane of incidence, and is characterized by two or more LED 
containing two or more whites LED and two or more B-LED. 
[0021] 

When the whiteness degree has approached the yellow side in white LED by 
the configuration which combined white LED and B-LED according to this 
configuration, a whiteness degree can be shifted to a blue side by B-LED. 
Therefore, when the whiteness degree has shifted from the specification 
value by the product variation of white LED, the drive current of B-LED 
is. adjusted and adjustment is possible for the optimal white. 
[0022] 

Moreover, it is characterized by the back light by this invention being 
equipped with the light source section containing two or more LED, and a 
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light guide plate, and at least one end face of a light guide plate being 
optical plane of incidence, and being the side light mold back light with 
which two or more LED has been arranged at optical plane of incidence, 
arranging two or more trains of two or more LED in the thickness direction 
of a light guide plate, and arranging LED of each train at the longitudinal 
direction of the plane of incidence of a light guide plate. 
[0023] 

Since according to this configuration much LED can be arranged even if it 
is the case where there is only one optical plane of incidence of a light 
guide plate, high brightness-ization is attained. 
[0024] 

The back light by this invention is equipped with the light source section 
containing two or more LED, and a light guide plate, the end face which 
a light guide plate counters is optical plane of incidence, it is the side 
light mold back light with which two or more LED has been arranged at optical 
plane of incidence, and LED of both ends is characterized by being arranged 
so that the light-emitting part of LED may counter with the longitudinal 
direction endmost part of the optical plane of incidence of a light guide 
plate. 
[0025] 

According to this configuration, since light is fully irradiated by the 
edge section of a light guide plate, the shadow of the edge section of a 
light guide plate becomes small, and since it is hard to check by looking 
even if the shadow of an edge enters in display area, display quality is 
maintainable. 
[0026] 

The back light by this invention is equipped with the light source section 
containing two or more LED, and a light guide plate. So that the end face 
which a light guide plate counters is optical plane of incidence, it may 
be the side light mold back 1 ight with which two or more LED has been arranged 
at optical plane of incidence, there may be a frame which holds said light 
source section and light guide plate and LED may be forced on a light guide 
plate It is characterized by arranging the member which has elasticity or 
spring nature between the light source section and a frame or between the 
**** plane of incidence of a light guide plate, the end face which counters, 
and a frame. 
[0027] 

According to this configuration, the front face of LED is stuck to the 
energization of a member which has elasticity or spring nature with the 
optical plane of incidence of a light guide plate according to an operation. 
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Therefore, the light which came out of LED goes into a light guide plate 
efficiently from LED, and the use effectiveness of light improves. 
[0028] 

The back light by this invention is equipped with the light source section 
containing two or more LED, and a light guide plate. The end face which 
a light guide plate counters is optical plane of incidence, it is the side 
light mold. back light with which two or more LED has been arranged at optical 
plane of incidence, and LED is carried in the circuit board. The component 
side of LED, or fields other than an irradiation labor attendant It is 
characterized by inserting the member with thermal conductivity higher than 
air between the front faces of the frame which constitutes the front face 
or back light unit of housing of the light source section. 
[0029] 

According to this configuration, LED and housing are in the outline adhesion 
condition. Thereby, the heat which LED generated flows good to housing, 
and can radiate heat efficiently in LED. Thereby, the luminous efficiency 
of LED can be maintained and high brightness and reinforcement can be 
attained. 
[0030] 

The back light by this invention is equipped with the light source section 
containing two or more LED, and a light guide plate. It is the side light 
mold back light with which two or more LED has been arranged at optical 
plane of incidence by the end face which a light guide plate counters being 
optical plane of incidence. LED is carried in the circuit board and it is 
characterized by contacting the component side of LED, and the front face 
of a frame where either of fields other than an irradiation labor attendant 
constitutes the front face or back light unit of housing of the light source 
section. 
[0031] 

According to this configuration, LED and housing are in the outline adhesion 
condition. Thereby, the heat which LED generated flows good to housing, 
and can radiate heat efficiently in LED. Thereby, the luminous efficiency 
of LED can be maintained and high brightness and reinforcement can be 
attained. 
[0032] 

The back light by this invention is equipped with the light source section 
containing two or more LED, and a light guide plate, the end face which 
a light guide plate counters is optical plane of incidence, and it is 
characterized by being the side light mold back light with which two or 
more LED has been arranged at optical plane of incidence, and the jig for, 
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as for a light guide plate, the edge by the side of optical plane of incidence 
having a taper configuration, and fixing LED having a taper configuration 
which carries out outline adhesion with the taper configuration of a light 
guide plate. 
[0033] 

According to this configuration, the light source section containing the 
light guide plate which has the part which the taper attached, and LED can 
be stabilized and fixed to a fixture. Furthermore, a part of light which 
carries out incidence to a light guide plate from the plane of incidence 
of a light guide plate is reflected in the part which the taper of a light 
guide plate attached, and the inside of a light guide plate is progressed 
at the include angle approaching the axis of a light guide plate. Therefore, 
the part which the taper of a light guide plate attached has the function 
which narrows the flare angle of the incident light of a light guide plate. 
It has the effectiveness which raises the quantity of light of the injection 
light from a light guide plate by this. 
[0034] 

The back light by this invention is characterized by being the side light 
mold back light with which two or more LED has been arranged at optical 
plane of incidence, for two or more LED opening spacing, arranging [ to 
have the light source section containing two or more LED, and a light guide 
plate, and for the end face which a light guide plate counters to be optical 
plane of incidence, and ] it, and arranging the member between LED. 
[0035] 

According to this configuration, LED can be fixed by the position and the 
light-emitting part of LED and the plane of incidence of a light guide plate 
can be made to contact more certainly. 
[0036] 

The back light by this invention is equipped with the light source section 
containing two or more LED, and a light guide plate, the end face which 
a light guide plate counters is optical plane of incidence, it is the side 
light mold back light with which two or more LED has been arranged at optical 
plane of incidence, LED is carried in the circuit board, and the injection 
side of LED is characterized by having projected outside the circuit board. 
[0037] 

According to this configuration, it becomes easy to stick the irradiation 
labor attendant of LED to the plane of incidence of a light guide plate, 
therefore light can be efficiently introduced into a light guide plate. 
A thereby more bright back light is realizable. 
[0038] 
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The back light by this invention is equipped with the light source section 
containing two or more LED, and a light guide plate. It is the side light 
mold back light with which two or more LED has been arranged at optical 
plane of incidence by the end face which a light guide plate counters being 
optical plane of incidence. It is characterized by connecting electrically 
so that LED of N individual which M LED arranged by the longitudinal 
direction of the **** plane of incidence of a light guide plate adjoins 
may be connected to a serial as a group and two or more these groups may 
exist. 
[0039] 

According to this configuration, the driver voltage of the back light 

containing much LED can be reduced. 

[0040] 

The back light by this invention is equipped with the light source section 
containing two or more LED, and a light guide plate, the end face which 
a light guide plate counters is optical plane of incidence, it is the side 
light mold back light with which two or more LED has been arranged at optical 
plane of incidence, and M LED arranged by the longitudinal direction of 
the **** plane of incidence of a light guide plate is characterized by 
connecting with every S piece (S being a positive integer) electrically 
sequentially from an edge. 
[0041] 

Since according to this configuration LED is turned on every S pieces even 
if a certain LED becomes a defect (for example, opening condition) , although 
the quantity of light of a back light falls, quantity of light nonuniformity 
becomes unclear. 
[0042] 

It has the light source section containing two or more LED, and a light 
guide plate, and the end face which a light guide plate counters is optical 
plane of incidence, it is the side light mold back light with which two 
or more arrangement of the LED was carried out at optical plane of incidence, 
the train of LED arranged by the longitudinal direction of the **** plane 
of incidence of a light guide plate is established in the light guide plate 
thickness direction two or more steps, and the back light by this invention 
is characterized by connecting LED to a serial electrically for every train. 
[0043] 

Although according to this configuration there is no effect of LED on other 
stages, therefore the quantity of light of a back light changes even if 
any one LED becomes a defect, quantity of light nonuniformity hardly happens. 
[0044] 
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The back light by this invention is equipped with the light source section 
containing two or more LED, and a light guide plate. It is the side light 
mold back light with which two or more LED has been arranged at optical 
plane of incidence by the end face which a light guide plate counters being 
optical plane of incidence. The train of LED arranged by the longitudinal 
direction of the **** plane of incidence of a light guide plate is 
established in the light guide plate thickness direction two or more steps, 
LED of N individual by which electrical installation was carried out is 
connected to the serial, and it is characterized by the stages arranged 
differing in LED adjoined in the N individual. 
[0045] 

According to this configuration, even if any one LED becomes a defect, the 
quantity of light nonunif ormity of a back light is hardly understood. 
Moreover, LED driver voltage can also be lowered and a power source can 
be miniaturized. 
[0046] 

The liquid crystal display by this invention is equipped with the 
above-mentioned back light and a liquid crystal panel. 
[Effect of the Invention] 
[0047] 

As explained above, according to this invention, the decline in the luminous 

efficiency by the quantity of light inside a light guide plate, homogeneous 

reservation of a chromaticity, and generation of heat of LED and the cure 

against variation of every LED, dependability reservation, and an 

effectiveness rise can be aimed at. 

[Best Mode of Carrying Out the Invention] 

[0048] 

The example of this invention is explained with reference to a drawing below. 
[0049] 

Drawing 1 is drawing showing the liquid crystal display by the example of 
this invention. Drawing 2 is drawing showing the back light by the example 
of this invention containing the light source section containing two or 
more LED, and a light guide plate. 
[0050] 

In drawing 1 , a liquid crystal display 10 contains a liquid crystal panel 
12 and the side light mold back light back light 14. Including a color filter, 
a liquid crystal panel 12 contains a polarizer, when required. A back light 
14 irradiates a liquid crystal panel 12 by the white light. 
[0051] 

A back light 14 contains the light source section 18 and the light guide 
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plate 20 containing two or more LED16. End-face 20A of a light guide plate 
20 is optical plane of incidence, and two or more LED16 is arranged along 
with end-face 20A of a light guide plate 20. The light guide plate 20 shown 
in drawing 1 attaches a taper toward the end face of the opposite side from 
end-face 20A which is optical plane of incidence, and is formed in the wedge 
shape. Furthermore, the reflective sheet 22 is arranged under a light guide 
plate 20, and the diffusion sheet 24 and the optical sheet of prism sheet 
26 grade are arranged on the light guide plate 20. 
[0052] 

Drawing 5 to drawing 8 is drawing explaining the fundamental configuration 
about LED16. Drawing 5 is the abbreviation sectional view showing the 
typical example of the structure of LED16. LED16 comes to close the 
semiconductor chip 30 carried in the substrate 28 by transparent resin 32. 
An electrode 34 is formed in a substrate 28 and LED16 is connected to a 
power source by the electrode 34. LED16 can give off light in the direction 
of an arrow head A, or the direction of an arrow head B. For example, the 
magnitude of a semiconductor chip 30 is 0. 3mm angle - 1mm angle, and the 
magnitude of LED16 is several 0. 5mm angle - mm angle. 
[0053] 

Drawing 6 is the top view showing the circuit board 36 in which two or more 
LED16 was carried, and the flexible circuit board 38 connected to it. The 
circuit board 36 has die length required to carry two or more LED16, and 
the electrode 34 of LED16 is soldered to correspondence ****** of the 
circuit board 36. It connects with the circuit board 36 in the edge of the 
circuit board 36, and the flexible circuit board 38 is connected to the 
power source and control unit which are not illustrated further. Circuit 
board 36 the very thing may be the flexible circuit board. 
[0054] 

Drawing 7 is the sectional view showing one example of the LED housing 40 
which holds two or more LED16 and circuit boards 36, and a light guide plate 
20. The LED housing 40 is a long member which has the cross-section 
configuration of U typeface pushed down horizontally, and the die length 
of the LED housing 40 is equivalent to the die length of the circuit board 
36 of drawing 6 . Opening of one flank of the LED housing 40 has turned 
to the light guide plate 20. The circuit board 36 in which two or more LED 16 
in the condition which showed in drawing 6 was carried is held in the LED 
housing 40. In drawing 7 , the circuit board 36 is fixed to the 
pars-basilaris-ossis-occipitalis wall of the LED housing 40 with adhesives. 
LED 16 gives off light toward a light guide plate 20, as shown by for example, 
the arrow head B. 
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[0055] 

Drawing 8 is the sectional view showing one example of the LED housing 40 
which holds two or more LED16 and circuit boards 36, and a light guide plate 
20. In this case, the circuit board 36 is fixed to the perpendicular wall 
of the LED housing 40. LED16 gives off light toward a light guide plate 
20, as shown by for example, the arrow head A. 
[0056] 

In drawing 1 , only LED16 and the LED housing 40 are shown as the light 

source section 18. 

[0057] 

In drawing 2 , as for two or more LED16, the mark of R, G, and Bis attached 
to each LED16 including two or more R-LED (red LED) , two or more G-LED (green 
LED), and two or more B-LED (blue LED), respectively. The number of R-LED16 
and the number of G-LED16 differ from the number of B-LED16 mutually. It 
has the intention of this example so that it may be suitable for constituting 
the source of the white light from all LED16. In this case, there is much 
quantity of light of G-LED16, since the direction with little quantity of 
light of B-LED16 is good, when the amount of luminescence according to 
individual of all LED16 is the same, there is most number of G-LED16 and 
there is least number of B-LED16. However, the number of LED16 of each color 
is not limited to the rate of illustration. 
[0058] 

Drawing 3 is drawing showing the luminous-intensity-distribution property 
of the light injected from LED16 of each color. Drawing 3 (A) shows the 
orientation property of R-LED16, drawing 3 (B) shows the orientation 
property of G-LED16, and drawing 3 (C) shows the orientation property of 
B-LED16. The orientation property of G-LED16 has the small orientation 
range (include-angle range where light spreads), and the orientation 
property of B-LED16 has the large orientation range. That is, the relation 
of the orientation range of orientation range <B~LED16 of orientation range 
<R-LED16 of G-LED16 is satisfied. 
[0059] 

Drawing 4 is drawing showing the luminous-intensity-distribution property 
within the light guide plate of the light which came out of LED of each 
color, within a light guide plate 20, it is comparatively alike, and a large 
light which progresses the degree of angle is boiled comparatively, and 
it has big brightness, it comes [ it comes out of B-LED16 and ] out of G-LED16, 
and is comparatively alike, and a large light which progresses the degree 
of angle is boiled comparatively, and has small brightness. 
[0060] 

17 



In this example, a light guide plate 20 is made from an acrylic, and each 
light which carried out incidence to the light guide plate 20 from each 
LED16 advances with a flare in about **42 degrees. As the 
luminous-intensity-distribution property for every color is shown in 
drawing 3 , the luminous-intensity-distribution property of homogeneity 
of B-LED16 is high, and the luminous-intensity-distribution range of 
G-LED16 has become a PIKI luminous-intensity-distribution property. 
Therefore, light exists in the range of **42 degrees like drawing 4 in the 
luminous-intensity-distribution property of the light which carried out 
incidence to the light guide plate 20, and the light of B (blue) of the 
optical reinforcement which is 42 degrees is stronger than the light of 
R (red), and the light of G (green). Consequently, although spacing of 
B-LED16 is larger than spacing of LED16 of other colors, the quantity of 
light with which light is mixed within a light guide plate 20 tends to become 
homogeneity. On the other hand, even if the light of R (red) or the light 
of G (green) begin to be mixed in R-LED16 and G-LED16, since the difference 
in the optical reinforcement in the direction of 0 degree and the direction 
of 42 degree is small, quantity of light nonuniformity occurs in the 
location near the end-face 20A which began to carry out color mixture. There 
is few B-LED16 the above result, and even if it is the structure which 
separates to each other and is arranged, optical reinforcement can be 
equalized in a near distance from optical plane-of-incidence 20A of a light 
guide plate 20. Moreover, the color nonuniformity by color mixture is also 
reduced. 
[0061] 

About the number and arrangement location of LED16, it is not limited to 
what is shown in drawing, but becomes the parameter designed with the 
property of LED16 and the specification of a chromaticity to be used. 
[0062] 

Drawing 9 is drawing showing the back light of other examples of this 
invention. This example has the almost same fundamental configuration as 
a front example. That is, a back light 14 is equipped with the light source 
section containing two or more LED16, and a light guide plate 20. In addition, 
also in the example explained below, a back light is equipped with the light 
source section containing two or more LED16, and a light guide plate 20, 
as shown above. Therefore, the explanation which overlaps about a similar 
fundamental configuration in the example explained below is omitted. 
[0063] 

In this example, the end faces 20A and 20B which a light guide plate 20 
counters are optical plane of incidence, and LED16 of R, G, and B distributes 
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to the optical plane of incidence 20A and 20B, and is arranged. Two or more 
G-LED16 is arranged at one optical plane-of-incidence 20A side, and two 
or more R-LED16 and two or more B-LED16 are arranged at the this and optical 
plane-of-incidence 20B side which counters. 
[0064] 

Since the number of G-LED16 will increase most if white balance is taken 
as described above, it considers as the configuration which arranges only 
G-LED16 to one optical plane-of-incidence 20A side. Thereby, the calorific 
value from all LED16 is distributed to the optical plane-of-incidence 20A 
and optical plane-of-incidence 20B side equally [ an outline ]. For this 
reason, much LED16 can be cooled efficiently, and luminous efficiency 
cannot be lowered, and a life can be lengthened. In this case, LED16 should 
be equipped with drawing 3 and the orientation property of drawing 4 . 
[0065] 

Drawing 10 is drawing showing the back light of other examples of this 
invention. In this example, the end faces 20A and 20B which a light guide 
plate 20 counters are optical plane of incidence, and LED16 of R, G, and 
B distributes to the optical plane of incidence 20A and 20B, and is arranged. 
[0066] 

Two or more G-LED16 and two or more B-LED16 are arranged at one optical 
plane-of-incidence 20A side, and two or more R-LED16 is arranged at the 
this and optical plane-of-incidence 20B side which counters. Since R-LED16 
tends to be influenced of temperature, only R-LED16 is arranged to one 
optical plane-of-incidence 20B side. By this, R-LED16 can be cooled 
efficiently, and the luminous efficiency of R-LED16 which is easy to be 
influenced of temperature can be gathered, and a life can be lengthened. 
[0067] 

Drawing 11 is drawing showing the back light of other examples of this 
invention. In this example, one end-face 20A of a light guide plate 20 is 
optical plane of incidence, and two or more whites LED 16 and two or more 
B-LED16 are arranged at optical plane-of-incidence 20A. White LED 16 is 
displayed by W. 
[0068] 

Thus, by the configuration which combined white LED 16 and B-LED16, in white 
LED 16, when the whiteness degree has approached the yellow side, a 
whiteness degree is shifted to a blue side by B-LED16, and a desirable 
whiteness degree can be realized. Therefore, when the whiteness degree has 
shifted from the specification value by the product variation of white LED 
16, the drive current of B-LED16 is adjusted and adjustment is possible 
for the optimal white. Although B-LED16 is put in in this example, even 
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GHLED or R-LED is not cared about. 
[0069] 

Moreover, although one end-face 20A of a light guide plate 20 is optical 
plane of incidence, the end faces 20A and 20B of the both sides of a light 
guide plate 20 can also be made into optical plane of incidence. In this 
case, two or more whites LED 16 and two or more B-LED16 are arranged at 
each optical plane of incidence 20A and 20B. Moreover, white LED 16 may 
be arranged in one side, and B-LED16 may be arranged to an opposite side. 
[0070] 

Drawing 12 is drawing showing the back light of other examples of this 
invention. Drawing 13 is drawing showing arrangement of LED of drawing 12 . 
In this example, LED16 is arranged at the optical plane-of-incidence 20A 
side of a light guide plate 20 at two steps of upper and lower sides. As 
shown in drawing 13 , LED16 of two steps of upper and lower sides is arranged 
so that optical plane-of-incidence 20A of a light guide plate 20 may be 
covered to about one cup. 
[0071] 

In this case, the LED housing 40 comes to stick two L character mold metal 
plates 40A and 40B with a pressure sensitive adhesive sheet 42. LED16 of 
the lower berth is fixed to the bottom wall of L character mold metal plate 
40A through the circuit board 36, and LED16 of an upper case is fixed to 
the upper wall of L character mold metal plate 40B through the circuit board 
36. LED16 is the thing of the side view type which gives off light in the 
direction of the arrow head B of drawing 5 . The circuit board 36 can also 
be used as the flexible circuit board. Although it is an example, to 2mm, 
the thickness of LED16 is 0. 8mm and the thickness by the side of the optical 
plane of incidence of a light guide plate 20 can arrange LED16 to two steps 
of upper and lower sides. Since much LED16 can be arranged by this even 
if it is the wedge-like light guide plate 20 and is the case where there 
is only one optical plane of incidence, high brightness-ization is attained. 
[0072] 

Drawing 14 is drawing showing the back light of other examples of this 
invention. In the example of drawing 14 , LED16 is arranged like the example 
of drawing 12 and drawing 13 at the optical plane-of-incidence 20A side 
of a light guide plate 20 at two steps of upper and lower sides. It is 
arranged in two trains at the circuit board (or flexible circuit board) 
36 with single LED16 of an upper case and LED16 of the lower berth. The 
circuit board 36 is being fixed to the perpendicular wall of the LED housing 
40 through the metal plates 44, such as aluminum. A metal plate 44 helps 
heat dissipation of LED16. In drawing 14 , LED16 is the thing of the top 
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view type which gives off light in the direction of the arrow head A of 
drawing 5 . LED16 may be constituted by three or more steps although LED16 
of a two-step configuration is shown by drawing 14 from drawing 12 . 
[0073] 

Drawing 15 is drawing showing the back light of other examples of this 
invention. Drawing 16 is drawing showing arrangement of LED of drawing 15 . 
LED16 is arranged like the example of drawing 14 from drawing 12 at the 
optical plane-of-incidence 20A side of a light guide plate 20 at two steps 
of upper and lower sides. Furthermore, in drawing 15 , LED16 of the lower 
berth is located between two adjoining LED16 of an upper case. That is, 
two steps of LED16 is arranged alternately. 
[0074] 

Drawing 17 is drawing showing advance of the light in drawing 15 and the 
light guide plate of drawing 16 . The light which went into the light guide 
plate 20 from LED16 of an upper case is shown by the continuous line, and 
the light which went into the light guide plate 20 from LED16 of the lower 
berth is shown by the broken line. Seen from the upper part of a light guide 
plate 16, spacing of LED16 and LED16 is set to one half, light is mixed 
well in the location near optical plane-of-incidence 20A of a light guide 
plate 20, and quantity of light nonunif ormity becomes small. The field where 
the beam of light by LED16 of the lower berth exists will be located in 
the field to which the beam of light of the light of LED16 of the upper 
case which carried out incidence to the light guide plate 20 does not exist 
by this, and the quantity of light nonuniformi ty near the optical plane 
of incidence of a light guide plate 20 is improved. 
[0075] 

Drawing 18 is drawing showing the back light of other examples of this 
invention. Drawing 19 is drawing showing arrangement of LED of drawing 18 . 
LED19 of both ends is arranged so that light-emitting part 20L of LED19 
may counter with the longitudinal direction endmost part (both edge part) 
of optical plane-of-incidence 20A of a light guide plate 20. Since 
sufficient quantity of light also for the edge section of a light guide 
plate is irradiated, the shadow of the edge section of a light guide plate 
becomes small, and since it is hard to check by looking even if the shadow 
of an edge enters in display area, display quality is maintainable [ there 
was no light of the light source in the edge section of a light guide plate 
conventionally, or since there was less quantity of light than others, the 
shadow of the edge section of a light guide plate was in sight as a display, 
and display quality was deteriorating but ] with this configuration. 
[0076] 

21 



Drawing 20 is drawing showing the back light of other examples of this 
invention. Drawing 21 is the sectional view of the back light of drawing 
20 . Two or more LED16 is carried in the circuit board 36 (not shown to 
drawing 20 and drawing 21 ) at a single tier, and is arranged at the LED 
housing 40. The back light which consists of the light source section 
containing LED16 and a light guide plate 20 is held in the plastics frame 
46. A metal frame can also be used instead of the plastics frame 46. 
[0077] 

Insertion fitting of the optical plane-of-incidence 20A of a light guide 
plate 20 is carried out to opening of the LED housing 40, and the front 
face of LED16 is stuck with optical plane-of-incidence 20A of a light guide 
plate 20. Furthermore, between the inside of the plastics frame 46, and 
LED housing external surface, shock absorbing material (for example, a 
rubber plate, a gel plate, etc. ) 48 is inserted. Shock absorbing material 
48 is in the condition of pushing the LED housing 40 toward the light guide 
plate 40 by some spring force, consequently is maintaining the adhesion 
of the front face of LED16 in the LED housing 40, and plane-of-incidence 
20A of a light guide plate 20. Therefore, the light which came out goes 
into a light guide plate 20 efficiently from LED16, and the use 
effectiveness of light improves. Moreover, it functions as not abolishing 
LED16 in the LED housing 40, and the adhesion of a light guide plate 20, 
without shock absorbing material 48 barring telescopic motion of a light 
guide plate 20 by environmental change, according to it, even if there is 
telescopic motion of a light guide plate 20. 
[0078] 

Furthermore, the opposite end face of a light guide plate 20 is also 
suppressed by the inside of the plastics frame 46. If the plastics frame 
46 is white material with little light absorption, it is reflected by the 
inside of the plastics frame 46, and again, the light which leaked from 
the opposite end face of a light guide plate 20 will return to a light guide 
plate 20, and will be reused. Even when that is not right, the same 
effectiveness is acquired by inserting a reflective sheet between the 
opposite end face of a light guide plate 20, and the inside of the plastics 
frame 46. 
[0079] 

Drawing 22 is drawing showing the back light of other examples of this 
invention. Drawing 23 is a sectional view which passes along LED housing 
of drawing 22 . Two or more LED16 is arranged at a single tier, and is 
arranged in the LED housing 40 through the circuit board 36. The circuit 
board 36 is being fixed to the bottom wall of the LED housing 40, the member 
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50 of the thermally conductive soft shape of a high sheet is inserted between 
the upper wall of the LED housing 40, and LED16, and LED16 and the upper 
wall of the LED housing 40 are in the outline adhesion condition through 
the sheet-like member 50. The heat flow which LED16 generated in the 
top-face [ of LED16 ] and inf erior-surface-of-tongue side becomes good by 
this, and heat can be efficiently radiated in LED16. Thereby, the luminous 
efficiency of LED16 can be maintained and high brightness and reinforcement 
can be attained. If it is the high members of thermal radiation nature even 
if it is not the member 50 of the above-mentioned thermally conductive soft 
shape of a high sheet (the sheet of a resin system, pressure sensitive 
adhesive sheet of a resin system, etc. ), the heat dissipation effectiveness 
will be acquired. 
[0080] 

Moreover, in the above-mentioned example, the component side of LED16 may 
lose the gap between the top face of LED16 of the opposite side, and the 
inside of the LED housing 40, and the insides of the LED housing 40 may 
be LED16 and the housing structure which is stuck. The heat of LED16 radiates 
heat outside from propagation and there in the LED housing 40 promptly by 
there being an air space of the thickness it is thick here conventionally, 
and losing this air space, although heat dissipation nature was bad. 
[0081] 

Drawing 24 is drawing showing the back light of other examples of this 
invention. The plastics frame (or metal frame) 46 is further held in a bezel 
54. The edge by the side of the optical plane of incidence of a light guide 
plate 20 is partial 20T which the taper attached in the thickness direction. 
LED16 is stuck to an end face with the narrow tip of partial 20T which the 
taper of a light guide plate 20 attached (optical plane of incidence). The 
LED housing 40 as a jig for fixing LED consists of up prevention frame 40U 
and lower prevention frame 40L. Up prevention frame 40U and lower prevention 
frame 40L have partial 40UT and 40LT which the taper attached in accordance 
with the taper of a light guide plate 20. Lower prevention frame 40L has 
seat 40S which follow partial 40LT which the taper attached, in order to 
support LED16 with which the circuit board 36 was equipped. 
[0082] 

Up prevention frame 40U and lower prevention frame 40L are white material 
without light absorption, or the front face serves as a member with a high 
reflection factor. The light which leaked and came out from front faces 
other than the optical plane of incidence of a light guide plate 20 is again 
returned into a light guide plate 20 by this, therefore efficiency for light 
utilization rises. 
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[0083] 

In this configuration, partial 20T which the taper of a light guide plate 
20 attached are stuck to partial 40UT and 40LT which the taper of up 
prevention frame 40U and lower prevention frame 40L attached, and after 
the luminescence side of LED16 did not shift and has contacted the optical 
plane of incidence of a light guide plate 20, they are fixed. By this 
configuration, the light source section containing the light guide plate 
20 which has partial 20T which the taper attached, and LED16 can be 
stabilized and fixed to the LED housing 40. By having partial 20T which 
the taper attached, a light guide plate 20 reflects a part of light which 
carries out incidence to a light guide plate 20 from the plane of incidence 
of a light guide plate 20 by partial 20T which the taper of a light guide 
plate 20 attached, and advances the inside of a light guide plate 20 at 
the include angle approaching the axis of a light guide plate 20. Therefore, 
partial 20T which the taper attached have the function which narrows the 
flare angle of the incident light of a light guide plate 20. It has the 
effectiveness which raises the quantity of light of the injection light 
from a light guide plate 20 by this. 
[0084] 

Drawing 25 is drawing showing the back light of other examples of this 
invention, and is line XXV-XXV of drawing 26 . It is the sectional view 
along which it passes. Drawing 26 is a sectional view which passes along 
LED housing of drawing 25 . The light guide plate 20 is omitted in drawing 
26 . As for this example, like the example of drawing 23 and drawing 24 , 
a light guide plate 20 has partial 20T which the taper attached, and up 
prevention frame 40U of the LED housing 40 and lower prevention frame 40L 
have partial 40UT and 40LT which the taper attached, and lower prevention 
frame 40L has seat 40S. The white material or taper side where up prevention 
frame 40U and lower prevention frame 40L do not have light absorption is 
a reflector. 
[0085] 

Furthermore, LED16 opens spacing, and is arranged and the member 56 which 
has a reflex function between LED16 and LED16 is arranged. In this example, 
up prevention frame 40U is formed in the shape of toothing, LED16 is arranged 
at the part of concave, and the part of a convex serves as the member 56 
which has a reflex function. In this case, up prevention frame 40U and lower 
prevention frame 40L are white material without light absorption, or the 
front face serves as a member with a high reflection factor. Therefore, 
this example can fix LED16 by the position, and can make the light-emitting 
part of LED16, and the plane of incidence of a light guide plate 20 contact 
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more certainly while it has drawing 23 and the operation effectiveness of 
the example of drawing 24 , and the same effectiveness. Therefore, more 
light goes into a light guide plate 20 from LED16. However, if this example 
has the configuration by which spacing is opened, it is arranged and the 
member 56 is arranged between LED16 and LED16, it can apply LED16 also to 
a light guide plate without a taper configuration. 
[0086] 

Drawing 27 is drawing showing the back light of other examples of this 
invention. This example is constituted like the example of drawing 23 and 
drawing 24 except being constituted so that it may correspond to LED16 
arranged in two steps. In this example, a light guide plate 20 has partial 
20L which contacts LED16 of the lower berth, and partial 20U which contacts 
LED16 of an upper case. Furthermore, the LED housing 40 consists of up 
prevention frame 40U, lower prevention frame 40L, and middle prevention 
frame 40C. Each part of a light guide plate 20 and the LED housing 40 contains 
the part which the taper of drawing 23 and drawing 24 attached, and the 
part which the same taper attached. Middle prevention frame 40C is inserted 
between up prevention frame 40U and lower prevention frame 40L and among 
the parts 20L and 20U of a light guide plate 20. 
[0087] 

Therefore, the example of drawing 27 has the operation effectiveness of 
the example of drawing 26 , and the same operation effectiveness from 
drawing 23 . 
[0088] 

Drawing 28 is drawing showing the back light of other examples of this 
invention. In this example, the irradiation labor attendant of LED16 is 
mounted so that only spacing G may project in front rather than the circuit 
board 36. The light guide plate 20 is advancing into the LED housing 40. 
Thereby, it becomes easy to stick the irradiation labor attendant of LED16 
to the plane of incidence of a light guide plate 20, therefore light can 
be efficiently introduced into a light guide plate 20. A thereby more bright 
back light is realizable. 
[0089] 

Drawing 29 is drawing showing the back light of other examples of this 
invention. Drawing 30 is drawing showing electric connection of LED in 
drawing 29 . LED 16 is arranged at the single tier at the optical plane of 
incidence of a light guide plate 20. Even from the edge of an LED train 
to the 7th [ from the 1st to ] is connected to the serial as one group, 
and, as for wiring of LED16, even from the 8th to the 14th is connected 
to the serial as the next group LED. And seven LED16 is connected to the 
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serial one after another. And the group containing seven LED16 connected 

to these serials is connected to juxtaposition. 

[0090] 

Thereby, the driver voltage of whole LED16 is set to 24. 5V when the driver 
voltage of one LED16 is 3.5V. Temporarily, the number of LED16 is 49, and 
supposing it connects all LED16 to a serial, driver voltage will be set 
to 171.5V. In this case, although a drive power source will become a 
high-voltage circuit and components size and a configuration will become 
large, if it is this configuration, driver voltage will become low, and 
it becomes easy to miniaturize a power source. The merit of this 
configuration is not only a drive power source. When any one LED16 becomes 
a defect temporarily, only the group by whom the LED16 is being connected 
to the serial becomes a defect, and effect which it has to a back light 
can be made small. 
[0091] 

In the back light of this example, LED of N individual which M LED arranged 
by the longitudinal direction of the **** plane of incidence of a light 
guide plate 20 adjoins is connected to a serial as a group, and it connects 
electrically so that two or more these groups may exist. 
[0092] 

In this example, although seven LED16 is connected to a serial as one group, 
it does not restrict to this. Moreover, a power source may be independently 
established per seven pieces. It is desirable that several Ns of one group' s 
LED 16 are 2-10. 
[0093] 

Drawing 31 is drawing showing electric connection of LED of other examples. 
LED16 is arranged at the single tier, as shown in drawing 30 . In drawing 
31 , LED16 is connected to the serial every other piece. That is, a No. 
1 side, a No. 3 side, the 5th, and 7th LED16 are connected to a serial, 
and a No. 2 side, a No. 4 side, and 6th LED16 are connected to the serial. 
Although the quantity of light of a back light will be reduced by half since 
LED16 is turned on every other piece even if a certain LED16 becomes a defect 
(for example, opening condition) if it carries out like this, quantity of 
light nonuniformity will be in an unclear condition. 
[0094] 

Although LED16 is connected to a serial every other piece in this drawing, 
you may be every how many pieces. That is, in the back light of this example, 
M LED arranged by the longitudinal direction of the **** plane of incidence 
of a light guide plate is electrically connected to every S piece (S is 
a positive integer) sequentially from the edge. In this case, it is 
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desirable that S is 1-10. 
[0095] 

Drawing 32 is drawing showing the back light of other examples of this 
invention. Drawing 33 is drawing showing electric connection of LED in 
drawing 32 . In this example, LED16 is arranged in two steps to the thickness 
direction of the optical plane of incidence of a light guide plate 20, and 
it is alternately arranged so that LED16 of the lower berth may be located 
between LED16 of an upper case. The number (1, 3, 5) of a No. odd side is 
given, and, as for LED16 of an upper case, the number (2, 4, 6) of a No. 
even side is given, as for LED16 of the lower berth. LED16 is arranged for 
every stage at the serial. Thereby, even if some one LED16 becomes a defect, 
although there is no effect of LED16 on other stages, therefore the quantity 
of light of a back light changes, quantity of light nonuniformity hardly 
happens. 
[0096] 

Drawing 34 is drawing showing electric connection of LED of other examples. 
LED16 is arranged at the single tier, as shown in drawing 32 . LED16 is 
alternately arranged in two steps to the thickness direction of the optical 
plane of incidence of a light guide plate 20. The number (l, 3, 5) of a 
No. odd side is given, and, as for LED16 of an upper case, the number (2, 
4, 6) of a No. even side is given, as for LED16 of the lower berth. 
[0097] 

It connects by turns, respectively and, moreover, LED16 of an upper case 
and LED16 of the lower berth are for every five pieces. That is, LED16 of 
LED 16 of 1st LED [ 16 or 6th ] and 11th LED [ 16 or 16th ] is connected 
to the serial. The same is said of others. Thereby, even if some one LED16 
becomes a defect, the quantity of light nonuniformity of a back light is 
hardly understood. Moreover, LED driver voltage can also be lowered and 
a power source can be miniaturized. 
[0098] 

In the back light of this example, the train of LED arranged by the 
longitudinal direction of the **** plane of incidence of a light guide plate 
is established in the light guide plate thickness direction two or more 
steps, LED of N individual by which electrical installation was carried 
out is connected to the serial, and the stages arranged differ in LED 
adjoined in that N individual. 
[0099] 

A back light can be equipped with at least one of a reflective sheet, a 
diffusion sheet, and the lens sheets in all the examples explained above. 
Furthermore, as shown, for example in drawing 1 , a liquid crystal display 
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can be constituted combining the back light of all examples explained above, 

and a liquid crystal panel. 

[0100] 

The example explained above includes the following description. 
(Additional remark 1) It has the light source section containing two or 
more LED, and a light guide plate, and at least one end face of a light 
guide plate is optical plane of incidence. Two or more R-LED, two or more 
G-LED, and two or more B-LED are the side light mold back lights arranged 
at optical plane of incidence. Two or more LED The back light characterized 
by satisfying the relation of the luminous-intensity-distribution range 
of the light injected from luminous-intensity-distribution range <R-LED 
of the light injected from G-LED, or luminous-intensity-distribution range 
[ of the light injected from luminous-intensity-distribution range <B~LED 
of the light injected from G-LED ] **. 

(Additional remark 2) Back light which it has the light source section 
containing two or more LED, and a light guide plate, and the end face which 
a light guide plate counters is optical plane of incidence, it is the side 
light mold back light with which two or more R-LED, two or more G-LED, and 
two or more B-LED have been arranged at optical plane of incidence, and 
two or more arrangement of two or more G-LED is carried out at one optical 
plane-of-incidence side, and is characterized by being arranged at the 
optical plane-of-incidence side which two or more R-LED and two or more 
B-LED counter. 

(Additional remark 3) It has the light source section containing two or 
more LED, and a light guide plate, and the end face which a light guide 
plate counters is optical plane of incidence. It is the side light mold 
back light with which two or more R-LED, two or more G-LED, and two or more 
B-LED have been arranged at optical plane of incidence. The back light 
characterized by arranging two or more G-LED and two or more B-LED at one 
optical plane-of-incidence side, and being arranged at the optical 
plane-of-incidence side which two or more R-LED counters. 
(Additional remark 4) It is the back light characterized by being the side 
light mold back light with which two or more LED has been arranged at optical 
plane of incidence by having the light source section containing two or 
more LED, and a light guide plate, and at least one end face of a light 
guide plate being optical plane of incidence, and two or more LED containing 
two or more whites LED and two or more B-LED. 

(Additional remark 5) It is the back light characterized by having the light 
source section containing two or more LED, and a light guide plate, and 
at least one end face of a light guide plate being optical plane of incidence, 
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and being the side light mold back light with which two or more LED has 
been arranged at optical plane of incidence, arranging two or more trains 
of two or more LED in the thickness direction of a light guide plate, and 
arranging LED of each train at the longitudinal direction of the plane of 
incidence of a light guide plate. 

(Additional remark 6) Back light given in the additional remark 5 
characterized by locating LED of the lower berth between LED of an upper 
case to the LED location of the upper case in the longitudinal direction 
of the optical plane of incidence of a light guide plate. 
(Additional remark 7) It is the back light characterized by being the side 
light mold back light with which two or more LED has been arranged at optical 
plane of incidence by having the light source section containing two or 
more LED, and a light guide plate, and the end face which a light guide 
plate counters being optical plane of incidence, and arranging LED of both 
ends so that the light-emitting part of LED may counter with the 
longitudinal direction endmost part of the optical plane of incidence of 
a light guide plate. 

(Additional remark 8) It has the light source section containing two or 
more LED, and a light guide plate, and the end face which a light guide 
plate counters is optical plane of incidence. So that two or more LED may 
be the side light mold back lights arranged at optical plane of incidence, 
there may be a frame which holds said light source section and light guide 
plate and LED may be forced on a light guide plate The back light 
characterized by arranging the member which has elasticity or spring nature 
between the light source section and a frame or between the **** plane of 
incidence of a light guide plate, the end face which counters, and a frame. 
(Additional remark 9) It has the light source section containing two or 
more LED, and a light guide plate, and the end face which a light guide 
plate counters is optical plane of incidence. Two or more LED is the side 
light mold back lights arranged at optical plane of incidence, and LED is 
carried in the circuit board. The component side of LED, or fields other 
than an irradiation labor attendant The back light characterized by 
inserting the member with the heat conductivity higher than air between 
the front faces of the frame which constitutes the front face or back light 
unit of housing of the light source section. 

(Additional remark 10) Back light characterized by having the light source 
section containing two or more LED, and a light guide plate, and the end 
face which a light guide plate counters being optical plane of incidence, 
and being the side light mold back light with which two or more LED has 
been arranged at optical plane of incidence, carrying LED in the circuit 
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board, and contacting the component side of LED, and the front face of a 
frame where either of fields other than an irradiation labor attendant 
constitutes the front face or back light unit of housing of the light source 
section. 

(Additional remark 11) A light guide plate is a back light with which it 
is characterized by being the side light mold back light with which two 
or more LED has been arranged at optical plane of incidence by having the 
light source section containing two or more LED, and a light guide plate, 
and the end face which a light guide plate counters being optical plane 
of incidence, and having a taper configuration to which the jig for the 
edge by the side of optical plane of incidence having a taper configuration, 
and fixing LED carries out outline adhesion with the taper configuration 
of a light guide plate. 

(Additional remark 12) Back light characterized by being the side light 
mold back light with which two or more LED has been arranged at optical 
plane of incidence, for two or more LED opening spacing, arranging [ to 
have the light source section containing two or more LED, and a light guide 
plate, and for the end face which a light guide plate counters to be optical 
plane of incidence, and ] it, and arranging the member between LED. 
(Additional remark 13) Back light the additional remark 11 said whose jig 
is characterized by a front face being white or a mirror side at least, 
or given in 12. 

(Additional remark 14) Back light with which it has the light source section 
containing two or more LED, and a light guide plate, and the end face which 
a light guide plate counters is optical plane of incidence, it is the side 
light mold back light with which two or more LED has been arranged at optical 
plane of incidence, LED is carried in the circuit board, and the injection 
side of LED is characterized by having projected outside the circuit board. 
(Additional remark 15) It has the light source section containing two or 
more LED, and a light guide plate, and the end face which a light guide 
plate counters is optical plane of incidence. It is the side light mold 
back light with which two or more LED has been arranged at optical plane 
of incidence. The back light characterized by connecting to a serial as 
a group LED of N individual which M LED arranged by the longitudinal 
direction of the **** plane of incidence of a light guide plate adjoins, 
and connecting electrically so that two or more these groups may exist. 
(Additional remark 16) Back light given in the additional remark 15 
characterized by N being 2-10. 

(Additional remark 17) Back light which is a side light mold back light 
with which two or more LED has been arranged at optical plane of incidence 
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by having the light source section containing two or more LED, and a light 
guide plate, and the end face which a light guide plate counters being 
optical plane of incidence, and is characterized by connecting electrically 
to every S piece (S being a positive integer) M LED arranged by the 
longitudinal direction of the **** plane of incidence of a light guide plate 
sequentially from an edge. 

(Additional remark 18) Back light given in the additional remark 17 
characterized by S being 1—10. 

(Additional remark 19) Back light characterized by having the light source 
section containing two or more LED, and a light guide plate, and the end 
face which a light guide plate counters being optical plane of incidence, 
and being the side light mold back light with which two or more LED has 
been arranged at optical plane of incidence, establishing the train of LED 
arranged by the longitudinal direction of the **** plane of incidence of 
a light guide plate two or more steps in the light guide plate thickness 
direction, and connecting LED to a serial electrically for every train. 
(Additional remark 20) It has the light source section containing two or 
more LED, and a light guide plate, and the end face which a light guide 
plate counters is optical plane of incidence. It is the side light mold 
back light with which two or more LED has been arranged at optical plane 
of incidence. The back light characterized by the stages arranged differing 
in LED with which the train of LED arranged by the longitudinal direction 
of the **** plane of incidence of a light guide plate is established in 
the light guide plate thickness direction two or more steps, and LED of 
N individual by which electrical installation was carried out is connected 
to the serial, and which is adjoined in the N individual. 
(Additional remark 21) Back light given in either of the additional remarks 
1-20 equipped with at least one of a reflective sheet, a diffusion sheet, 
and the lens soots. 

(Additional remark 22) Liquid crystal display which contains the back light 
of a publication, and a liquid crystal panel in either of the additional 
remarks 1-21. 

[Brief Description of the Drawings] 
[0101] 

[Drawing l] Drawing 1 is drawing showing a liquid crystal display. 
[Drawing 2] Drawing 2 is drawing showing the back light by the example of 
this invention containing the light source section containing two or more 
LED, and a light guide plate. 

[Drawing 3]_ Drawing 3 is drawing showing the 

luminous-intensity-distribution property of the light injected from LED 
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of each color. 

[Drawing 4]_ Drawing 4 is drawing showing the 

luminous-intensity-distribution property within the light guide plate of 
the light which came out of LED of each color. 

[Drawing 5] Drawing 5 is the abbreviation sectional view showing the typical 
example of the structure of LED. 

[Drawing 6] Drawing 6 is the top view showing the circuit board in which 
two or more LED was carried, and the flexible circuit board connected to 
it. 

[Drawing 7] Drawing 7 is the sectional view showing one example of LED 
housing which holds two or more LED and circuit boards, and a light guide 
plate. 

[Drawing 8] Drawing 8 is the sectional view showing one example of LED 
housing which holds two or more LED and circuit boards, and a light guide 
plate. 

[Drawing 9] Drawing 9 is drawing showing the back light of other examples 
of this invention. 

[Drawing 10] Drawing 10 is drawing showing the back light of other examples 
of thi s invent ion. 

[Drawing 11] Drawing 11 is drawing showing the back light of other examples 
of this invention. 

[Drawing 12] Drawing 12 is drawing showing the back light of other examples 
of this invention. 

[Drawing 13] Drawing 13 is drawing showing arrangement of LED of drawing 
12 . 

[Drawing 14] Drawing 14 is drawing showing the back light of other examples 
of this invention. 

[Drawing 15] Drawing 15 is drawing showing the back light of other examples 
of this invention. 

[Drawing 16] Drawing 16 is drawing showing arrangement of LED of drawing 
15 . 

[Drawing 17] Drawing 17 is drawing showing advance of the light in drawing 
15 and the light guide plate of drawing 16 . 

[Drawing 18] Drawing 18 is drawing showing the back light of other examples 
of this invention. 

[Drawing 19] Drawing 19 is drawing showing arrangement of LED of drawing 
15 . 

[Drawing 20] Drawing 20 is drawing showing the back light of other examples 
of this invention. 

[Drawing 21] Drawing 21 is the sectional view of the back light of drawing 
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20 . 

[Drawing 22] Drawing 22 is drawing showing the back light of other examples 
of this invention. 

[Drawing 23] Drawing 23 is a sectional view which passes along LED housing 
of drawing 22 . 

[Drawing 24] Drawing 24 is drawing showing the back light of other examples 
of this invention. 

[Drawing 25] Drawing 25 is drawing showing the back light of other examples 
of this invention. 

[Drawing 26] Drawing 26 is a sectional view which passes along LED housing 
of drawing 25 . 

[Drawing 27] Drawing 27 is drawing showing the back light of other examples 
of this invention. 

[Drawing 28] Drawing 28 is drawing showing the back light of other examples 
of this invention. 

[Drawing 29] Drawing 29 is drawing showing the back light of other examples 
of this invention. 

[Drawing 30] Drawing 30 is drawing showing electric connection of LED in 
drawing 29 . 

[Drawing 31] Drawing 31 is drawing showing electric connection of LED of 
other examples. 

[Drawing 32] Drawing 32 is drawing showing the back light of other examples 
of thi s invent ion. 

[Drawing 33] Drawing 33 is drawing showing electric connection of LED in 
drawing 32 . 

[Drawing 34] Drawing 34 is drawing showing electric connection of LED of 
other examples. 
[Description of Notations] 
[0102] 

10 — Liquid crystal display 
12 — Liquid crystal panel 
14 — Back light 
16 — LED 

18 — Light source section 

20 — Light guide plate 

36 — Circuit board 

40 — LED housing" 

44 — Metal plate 

46 — Plastics frame 

48 — Shock absorbing material 
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?dA»tMJ BEffif -T S <I £ T% ^ipcDlS*^ R - L E D dHJ-\Jf oW< ?$£Pr>}&^Rlfi£ t 
=&^ 0 rUJ!^O^b^^oT%^m^ilil]b^>-^59:R-L E D ;&<W<fc < ?$£Pir 

R-L E D^=fc ^t^-^So 
[0 0 2 0] 

*#gH.mc«/^y f^, m©l e utt^tsKmmih, mm&^^m^. 
f^-t h-e^oT. mm.<DL e DawaeL e D^^itSio 

B-L E Dt^ttfc t^#Ii:t5tW$§o 
[0 0 2 1 ] 

Z(DMmc£tLl£^ SfeLED^B-LED ^li^^to-fr/cl^tc j; D , OfeLEDfc 

ifxte&'&mrfm&.mizm^Ti^tctBsiz^ B-LEDtao, ^^.m^mm^yy ft 
^^.o tot, efeL e DosJp^/^^^^^.fcoafejg^tt^iiTb^-rnTv^/cii-a-tc. 

B-L E DCDlE®]«^^I^LTSM^Stc81M^-e^So 
[0 0 2 2] 

mmfc(D'P%: <i:tl -ocQ^ffi^A&t® t^otfeD, *1§&<D LED t^AME^IES 

[0 0 2 3] 
[0 0 2 4] 

(DMfa-F2>%%m£>mxmmi:r cS :^i:33 9. m%k<DL E D^7tA*tffi^@S«^n/c+)-^ F^ 
-Y h§J/^-y ^^-T hT&oT. Pa^OL E Dte. L E D <D#Bt§IW*i^*£cD7tA*tngcD:R: 

[0 0 2 5] 
[0 0 2 6] 

[0 0 2 7] 

mzwytm<Dytxmm£mwTrz>& : ? ^c?s:oTu^§ 0 tot, l e DTb^ttj/cTt^L e d 

[0 0 2 8] 

(DttfaTf&t&ffitimxMmtte^Ttso. mmcDL e D^ftxmmi^m^nrcv^ f^ 
^M/^7^7^hT-feot, l e Dtftms&mmzigffl.-zn, l e D(Dm^mtytmiam 
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[0 0 2 9] 

ccMtcinti l e d ii^^^iyyt^mmmmvimii^^-c^^ 0 zmc^o. 
l e D05g^urciia*VN^s>>^>\i:a»^?5fin. l e D<Dmmt>mm& <?t*-^o cm 

[0 0 3 0] 

^HA-y^^-f hT-^oT, l e D£>mmmm^mmzri, l e rxDm^mtytmmm 
& -? is— a cos® £ mm-f z> c: t &m m t ■? & o -e ^ 0 

[0 0 3 1] 

L E DCOfg^b/c^AVN^^^^^x^a^f^^tl. L E D OS^^sW J: < §o Cltl 
[0 0 3 2] 

co^fRl-r^iS®7b^ASt®i:^:o-r*3D. WLWl<?) L E D*^A*t®^IH^^ nfc+h-T 

ha 7 ^7^ h-efe-^T. w^^^TtASts^Jco^gpA^— /n— ffi^Mb. led 

[0 0 3 3] 

c^Lt@st5ctA^t§„ 2r5ac *7^ificDA*f®^e>»7 l eis^A*f-r^7 1 ecD— 
zmm&m-r&o cmtck v mytm.fr z com myt<Dytm&T y/t§iMt§ 0 

[0 0 3 4] 

-f ^'y^^ht-feoT, ItOL E D5b^Pl*fettTiHe^n-r*3»5. LED^L 
[0 0 3 5] 

i!(7)«fi)ctj;tlH L E D^pjT^CD'filSTia^L^ L E D<E>fg*£g|5£ *^(DAitl t 
[0 0 3 6] 

-YM^-y^y-Y ht'feot, L E D tfm3&&mzmm.-£ flT *S t> . LEDCSifUiW, 
[0 0 3 7] 

m&<mytmcyt?tmx-e^z> 0 cmic «k o .to^v^^^ h*^^-p#* 0 

[0 0 3 8] 

C0^lRl-rS4S®A^A*t®^^:oT*5»5, lt©L E D #%A*f®&C.ga«£ nfc ^ 

hM^V ^V-f H-feoT, *^1SC07t7tAi>f®£DS^^fRj^ie^J^nfcMf@cr)L ED 
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[0 0 3 9] 
[0 0 4 0] 

[0 0 4 1 ] 

< < r^^ a 

[0 0 4 2] 

[0 0 4 3] 
[0 0 4 4] 

[0 0 4 5] 

Z.(DWf&lc£.ni£, ifnfr 1 flSKD L E Dtf^MKl^oTfc^-y ^5>^ h CDT^MA^fciiS 

[0 0 4 6] 

[fgHJfcDSftHI] 
[0 0 4 7] 

J^_tf#W U fc «fc ^(c^fgBJ^tc «fc n«\ a»^fi*5l*lgp-ecD7 1 eS. €lfi<£>iSl— 'ISfitGk LED 

[0 0 4 8] 
[0 0 4 9] 

[0 0 5 0] 
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[005 n 

/^y^7^M4 mm&<o l e d i 6 &stsytm& i 8 nmytw. 2 0 t^ts. m^tm 

2 0 COu^TE 2 0 A ff^6XMM fc^otfe D x *ggft<D L E D 1 6 tea^fe 2 0 cOufMnffi 2 0 A 

6 m^yt^ i/— h rfmm. 2 nt v ^§ 0 

[0 0 5 2] 

1 6 (Dffim<DMM&}%iM : %:-^-?Vl&\8iMm-C $>%><> L ED 1 6«S*g2 8 icjSfg^tife^* 
^^3 0 JgrjgflB&Stfli 3 2 ~cm± LTSSo ttfis 3 4 j^StK 2 8 fcigt* tl. LED 

1 6^«®3 4 ^cfcOWMtcig^^n^o L E D 1 6«U A cD75"[B]Xt*^ 

mmft— 1 mmllT^D^ LED1 6©^fJ^0. 5mm^~tmm^f$§„ 
[0 0 5 3] 

HI 6 mM.m<D L ED 1 6^}§Sgbfc[HlSgS«3 6 £ Zrtllttg1g£-2£nrc7 ls*Zs-?)\ym$& 

s&mT^mmT-ao&o (hje§s*S3 6{4M<dl e d 1 6^jgig-r^>cD^^^^« 

£>ML. LED 1 4^[hH?§S^3 6©*tJSt*f*tttA,/cW$n§ 0 71/ 

^->^vnHisga*g3 8 «ih]ess«3 6 <Di%mc3o^Tm$&MW.3 6 ^^M^n. $ zicm 

[0 0 5 4] 

121 7 ki:*ti&<D L E D 1 6 3 6 ^^§1" 5LEDAH7->*y^*4 0 Rr>*7^« 

2 0<D l ^ij^r^f SffffiBI-^feSo L E D/n<^>^4 0 teJft^iiJ Lfc U^ff2<D®Tffiff$*K£: 
^•^-^SV^^-^^D. LEDA^->*^"4 OcDS^ti^J^^0 6CD[H]SgaiS3 6£Ofi? 
^tB^-r^o L E D^N<j7S^>^4 0£D 1 {IiJg|3<D^ng|3^#^^2 O^lRjl/^TV^So 121 6 
^L^cmtl:^Ii5iOL E D 1 6 ^JSig^tlfclHlSSS^ 3 6tfLE D/n^^X?' 4 0 
^n^.o EI7^*5V^T«. ESSS1S3 6tiL E D/N<j7^>-^4 0OJSH|3if^^iJ^tfJg*^iJ 
^IM^tl^o LED1 6 ii^atf^EP B T^$n§ i 5 2 0 t [p]^o t ttl 

to 

[0 0 5 5] 

|2| 8 L E D 1 6 SO-'lHlgg^lS 3 6 ^MX^lT SLED/^i?y^4 0 SO^t 1 ^ 

2 0CD 1 ^iJ^r^-rK»T®ig-eS^o ^0±^-a-tc(±. [nIg§S«3 6teL E D/n^^V^M 0 <D 

mmmicmfc-znz> 0 ledi 6 itm^-^^w a-^^ n^> ^> icyt^myt^s.2 o^frj^ 

[0 0 5 6] 

121 1 iCfel/^T^. TtSgPl 8 tLT, LEDI 6M'LEDa^^>^4 OWf^ 
[0 0 5 7] 

!2l2tC:fo^T«\ ll^LEDl 6(i. ItOR-LED SfeLED) % ItOG- 
L E D (HifeL E D) „ %cZfMm.<DB— L E D L E D) ^"a^. §LED1 6 tcte 

^tlftlR, G. B©-7-^AWtf)tlTV^o R-LED 1 6©«1 G-LED16 
CDfHf^ B — LEDI 6 CQfHiftteEl/HC^/S: o Tl^So £<DMW:. tt^LED 1 6 T'Q 

feTfe^^^-rscD^ig-r^ j; a tcMH^nri/^o coti-g-. g-led 1 6^1^ 

B-LED 1 ecD^aTb^^U^^cfcl/^cD-e. iTOLED 1 6 <D{@SiJ<Df§7tSft s 
|5] lZ-V&2>m^ G- L E D 1 6©WIfef < . B-LED 1 6©«^St'M^ 
o LfrL. #fe©LED 1 6CD{@^«l2l^cDlU-&icPg^^n^.tcD-r^^:l/^ 
[0 0 5 8] 

El3^feOL E D 1 6fr^Mm^n&ft<DmytW^*^-$-m-e%>Z> 0 1213 (A) R 
-L E D 1 6cDlBfR]^'l4^^L. 1213 ( B) It G - L E D 1 6 OlEf^'l*^^ L. 121 3 ( 
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C) SB-LED16 cDS2[rH#'I4^^-To G - L E D 1 6 CD@Efaf#tt^IBnWBlffl 
ff2>nm.ffiEB) *Vh*<. B-L E D 1 BOgHlRl'NPttiiBeiRliSffl^^^i/^o oI»3, G — 
L E D 1 6 (Dmfamm< R-LED1 6 <DM\t>]ffiim< B - L E D 1 6 «DffiP^)IBHOPH&^ 
Wife-? <£ o XC % o T 1/ > § o 
CO 0 5 9] 

0 4 fcmfeCQ L E DA^m^O^^^SrtTtDiEJtltli^^-rill-pfeSo 2 0 1*1 

T«> B — LED 1 6Jb^mTi:bi|^W^^^l/^Siltf7t«tb^e*Ili:^;^>S:j^lS^Wb. 

g-led i 6^e>mri:bj|5W^^#v^^iitf^«jtiKWu:/>$*wi^*W'rso 

[0 0 6 0] 

<:0{5imi*^i|g2 0tt7^ U;l/Tff Stls ^LEDl 6*r>53*}1&|g2 (HCAttLfc^ 

iiv>-rnt^± 4 2° ©KH7?ti2;^D«:toTifits 0 iKD&yt^mzm 3 

"T «fc 5 fc. B-LED16 tDBE^tftt^i&j— ISfctf ifiS < . G - L E D 1 6 <DBB^*BH« 

4^— ^is^i|#'i4tc^:oTv^o ^t, s*}teR2 o \^xM\^rc.ft<Dm?mmz.m 4 Oct 5 

t±4 2° <D«SHJC)tjb^^Eb. B (») <D)t^4 2 t G0fc3ltgE«R C^fO G 
<D?t£. <0 fe^l/^o -?-0&£JH. B - L E D 1 6 <DFf3PSaMte<DfefD L E D 1 6 ©fSPH <fc 

R — LED16. G — LED 1 6 R (|50 <D^IH±3;7£«: G (jg) ©ftlRtttfig^f 

0^(4CftTt, 0° 75"[rJ£4 2° 75"fa^C>^£jg(DiSl/^/h^l/^;rc#>. rHfeG£&#)7c 
2 0 AOj£< (DMfftTHZytMl*^ M±(D$a^ B - L E D 1 6 (DWLtf'P 

Gifii/^ggiT^^jg^— {b-r^>^ t^T-fSo s/c. igfetc«fcsfeA-5fe{gM^nSo 

[0 0 6 1] 

L E D 1 6CD^^IHg±lF/r^-3U^T«. El^^LTl/^ttD^PS^^tlT. fffltSL 
ED 1 6<D^t£^feS^ti:«fc<fc^Ti£ft£n£^;* — *£&S 0 
[0 0 6 2] 

tm^mm^m^^^m^m-r^o -r^t)-^, /^-y^^b 1 4tt. ed i 6 

[0 0 6 3] 

cl^SSfiaj-eti. iM2 0O^t^ffl2 0A, 2 0B»ffii:4oTl5^ 
R. G, BOLED1 6^AMS2 0A, 2 0 B tcjg 0 TIEB£ ntl^o — 75"0 
7 , cA*j'®2 0 AflOtC^CQG- L E D 1 6^@EB2n. d n £ *t[RTr -§> Att® 2 0 B fl'J 
tcMI^CDR — L E D 1 6 B — L E D 1 6 ^lEB^n^o 

[0 0 6 4] 

_hIHL-rcct 3 JC, G-LED 1 6©t^It^< *5/cfe^ —75" 

<D7 I eA*t®2 0 A Hijtc G — L E D 1 6 r£^^iEB^§«fiJc<h "T § Q CfUc£D. ^TOL 
E D 1 6 7b-BcDfgiafi^7 , £A*fD5 2 0 A {PJj i: )tAitM 2 0 B OUJ «£±^ ^SE $ tl £ o 
CCD/c46^ ^(DLEDl 6 &$hm «fc < r^Sp-T £ d fg^yjfj^^rTtf S CI H 1$ 

Sfc. #^I<1-§ct^T-f§ 0 d(D±!-a\ L E D l 6 teEl 3 4 cDlEfa 

[0 0 6 5] 

2 0 CD^|o]-r^uS® 2 0 A. 2 0B^A*fli:4-pT*5D, R. G. BOLED 1 6^ 
7teAtt®2 0A. 2 0 BtCjS^^^TlBB^nTU^o 
[0 0 6 6] 

— ^(DftKMm 2 0 A{JUHc*ti&<DG - L E D 1 6 Htim.<D B - L E D 1 6 ^IBB^tl. 
cnt^t§7tA*tffi2 0 BffiiJtC?g^OR- L ED 1 6^SHfi$n§ 0 R-LED1 6 
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tit>o fc&r^KcDfg^gr^W-^-r^cD-^ R-L ED 1 6 — 75 <DftKMW\ 2 0 B fflij 

ICSES LTl/^o CtlCiD, R-L E D 1 6 £ < t%tVt & CL ttfT:^, Um(DW> 

m&^tf^-ri^R- l e d i Q^jmmm^A^f^^ h^u^^ izr^ m^^m<-r^>^ 

[0 0 6 7] 

eii i te^5£m(Dm<DmmmcD^v ?^^c h&^-?m~?3b%> 0 zcDmrnm-uiz, mytm 

2 0 CD— y5(D<mm 2 0 Aft^A^lS^&^Tfc'X ytAJft® 2 0 A^*gl&<DfifeL E D 1 
6 tmW(.(D B - L E D 1 6 ^jKS^tlTl/^o Q£i L E D 1 6 (iWT^JtlTV^o 
[0 0 6 8] 

d ©£ fife L EDI 6 — LED 1 6 &m&&t>-&rcmi$.lZ. cfc t) . fifeL E D 

1 6 f£l*^±efeS* , HfeWc^oTl^;tefli-&^ B — LED 1 6 t J: QfeS^ltflUJ 
^>7Ht, ISL^efeS^HlT^^o !^oT, fifeLEDl 6 (D^Ay 

«fc d sfejs*M±«i^iiA^-rnTu^fc^-a-tc. b-ledi 6 (DmrnmiM^mm^rmm^ 

L E D^r-efcfiito&^o 
[0 0 6 9] 

£/c. 3ttfc&2 0C0— ^OiS® 2 0 A^mftfSfcftoTt^^ SttfcK 2 0 tDMHU^D 
iSJffi20A. 2 0 B^:^A*t®i:-rSil il^T-#^o ilOi^ S)^Affl2 0A, 20 
BlCffilSoafeLED 1 6fc*»©B-LED 1 6AWB$tl« 0 Sfc. MiJ^fifeLE 
D 1 6, *t[R]{lHc B — L E D 1 6^ElLtfeJ:V\ 
[0 0 7 0] 

1211 2ittmw<Dm<DmmM<Ds^v?^^ h&7FTm'£%>z> 0 mi 3&mi 2<dled 

<DmW&^TEn?&Z> 0 tlOUBffieyeti. *^1£2 0 4>}tA£*®2 0 AWCL EDI 6 
±T2gtlEH^nT^-5c El 1 3&c^nS<fc5K:. ±T2g©L ED 1 6fi*)t«2 
OCDTtA^t® 2 0 A*«i£— ffta? cfc 3 tffi«^tl§„ 
[0 0 7 1 ] 

Z<DmS, LEDA^e;y^4 0(i:2O(DL?i#li4 0A, 4 0B^Stef^>-h4 
Z-eftSO-a-tJ-^T^So T!£OL E D 1 6li|sIB&g«3 6^LTL?Silfi4 OA© 
jMldH^n. ±S©LED 1 6 UllHSfi 3 6 LT L^S^IS 4 0 B C±gK 

[TC^n^o ledi 6&m 5cDAEnBco^Tp]^7 , fi^:m-r-9--r Kta- &^-?<Dt><u-z~& 

0 (DjfcXMffiM(Dm2>-tP 2 mm^^UT. L E D 1 6 <DW<b-f) s 0 . 8mm"i:^^ LED 

1 6^_tT2M9:Jj:iEH-e^So CtltCcfcD. ^+>-tr«cDW) , fi1S2 OT'SoTMffitf 1 

o 

[0 0 7 2] 

0 1 4 te*#gHJl<Dfte©^»lJcD^y ^v-f h*^t@"PSS. El 1 4 OHIiTIi, El 

i 2 Rtmi i 3 co^sg<?ij t mmic^ wytw. 2 0 cojtxM~m 2 0 a owe l e d 1 6 ^jlt 2 

l£^SEu»£*lTV^ 0 ±g«LEDl 6i:TSOLEDl 6 h te^— <DIUIM1£ (Xte^ 
U^^^I/[hI8SS«) 3 6 tc Z^iJ^gSH^nTf So 3 6 ti L E D/^ 4 

0CDS!SM^T;b5^- r >A^C»^S^4 4^LTS^^T^S, 4 4«LED 

1 6 (Dffi.m%:n!}l>fZ>t><D-V&2> 0 mi 4T?«LED1 6 «ei 5 ©^^A<D;>aFlRJ^C7 I d;;£•tB-r 
^ y^ea- ^-r-^cDtcD-e&So bj i 2^p>m i 4 -e« zmmm<o l e d i 6^?n 

T^«^, LEDI 6 te3&LX±lcmj$.-£tlT*>W£>%;^ 0 
[0 0 7 3] 

eh 5iz^^m<Dm<DmMM(D^v h&Tn-rm-e&Zc, mi 6itmi 5©led 
<omw.%:7K-?m-e$>2> 0 mi z^^mi 4<vnmm£mmiz^ m^tmz o©)tAM2 o 

A MlC LEDI 6^±T2g(CiHI$ntl^ 0 2 5>&C. 01 5tC*5V^T«. _t|£<D 2 O 
©Rgtl> L E D 1 6 OKtTSOL E D 1 6tfffi.WTZ> 0 «3 . 2 SOL EDI 6 fi 
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[0 0 7 4] 

HI 1 7 Itm 1 5J&.Zfm 1 6 <Dm%ffl.ft<DytCDMn%:^-?m-e2r>2> 0 ±&CDL E D 1 6fr 
<E>mKW.2. OtcAo/cTt^liH^T^^tl. T$!k<D LED 1 Gfr<bmftM2 OtcAofcT'c^ 
Klt^^nn^o ag^lS 1 6(0±73^e>^-§i:. LED1 6 £: L E D 1 6 ©RONBtf 1 

/ 2 d . si^yg 2 o cDTtA&ras 2 o a tcjfiv^mr^^j: < m^K> ma7^ 
^%\m^, Tt£<D l e d i 6 m£ %m&<D&i±^&wmmiLm-?2> ztizizo, mm%. 2 

[0 0 7 5] 

mi 8 &^$£m<Dm<Dmmm<D^v h^ti-es§„ 1211 9^isn 8<dled 

Oiaa^^-riU-^fe^o Pai^O LED19!i, LED19 Ofg^P 2 0 L ft^TtlS 200 
JtXMW 2 0 A cDS^^[Rj«5Sa3 (M^-y^SP^) i:W(Rl-r?>^:^tciHH^n-Ci/^o t£ 

:gUr^n iJ7 luteal -r^©l^Aott *ftig Lfc < i/^c*. ^^M^^t"^ ^ 
[0 0 7 6] 

H 2 0(i*^Bj!£D{tilcDil»J(^/^>y h^^-TEI-r^^o El 2 1 2 0 <D/^ >y ^ 

v-f hOffifrBBI-efe^o *tl&<7)L E D 1 6^— ?U^1hISSS1S3 6 (12 ORt502 1 tc(i 

m^-t±^T) icmm-zn. l e d^^s^^ otEi^nT^§ 0 ledi 6 ^-a-ts-Ttai 

[0 0 7 7] 

W7t*S2 0O^AWffl2 OAliLE D^^^y^f4 0 OUBaglUcJIPA&r^ LED 

1 6C0mmtm^K2 0(D^tXM^2 0 A^Si-r§J:^t4oT^5 0 :7°^X 

f7^7b-A4 6CDrtffii:L E D isZ/VWffi H (Dm^lZMmtt (#"Jx. fcf A^-^-T 

^7"4 0^^7t1S4 0^|R]^oTJ¥UTl/^^ftRil^-r>T*5D. ^CQlSJll. LED/n-7S>"> 

y 4 ort«9L e d i Q(Dm.m^mms.2 ocda^®2 o a ±KDmm'Vkttmm,T^z> 0 m 
ot. tBfcTt^L e d i 6fr£>m?tffi.2 o^^mmexo. 7£ofUffl*jb^wiR]_t-r§o ^ 

©asm** < iste^ j: ^ icmm-r&v 

[0 0 7 8] 

£<^C. 29^:^2 OCD^rRjiiMlnt^-^X^^ ^7U- A4 6 cr> 1*1 ftp ^ ^Ott Btlt 
l/^o 7"7Xf7^71/-A4 6^7 1 cBSMXcD'>^:U^iafe«-efen«\ 2»7t*5 2 0 (Dttfaffi 

fifijffl$ti§o f fcM~>—h&mKW.2o<Dttfa%$m±iy'^^^>y? 

71/-A4 6C0l*lcSCDP^tCj¥A-r§il i:T', l^«^£blil#^#£>n^<> 
[0 0 7 9] 

02 2 te^^BJicDflJicDHSStfUO/^y ^^-T h^fiT-fe^c 123tti220LED 
/N^^^&jl^BftffiEIT-ife^o »LED1 6*^— ?iJtcSE«^n. Ih]S§«4S 3 6 
LTL E D'^tyislsy 4 0 l*llCieg$nTV>5o EESS1&3 6«LE D/^S^^tM 0 0 
^litCEl^^nTfeD. LEDA>7v>-yi;-4 0©±li:LED 1 6 £ OP^Cte^fczSttCD 

mi^t>c>fri^>— hix<D%m5 ot>mx-zti. LEDI 6iLE D/n<7^V^4 0CD± 

mtteis— M*<Dgfl**5 0^LTttl8SSSm^^-pTI/>5o Cin^cfct). LEDI 6 
OiMiJ&OHFTOJ-e L E D 1 6 \^tzmcDffi.n-tf&iftt. ^ 0. L E D 1 6 

$hm£<ft7LZ> 0 cntCcfcD. l e d i GCD^ytmrnttmrn-c^. mmmj&Lf&mtaittf 

Ultimo ±3ZEOf&fc#140^^^5>7^U^>— htKOgtfM 5 0t%< Tfc. #&5£S}'l*cD^ 
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[0 0 8 0] 

±mcDmmmicts\,^T . ledi 6^i^rs£tes*HR'j<9L e d i 6(D±mh l 

E T)>^*JZ/tf A 0 (DfamtlCDmcDFX.&lZ < L E D v^^^' 4 O CDF^rSA*' LED 

0 . Kltt^lfro fc#\ C CD^mil^r^: < "T £ £: ^ J; D > LED16 cD^M^AHC 
LEDa^7-^4 0^-fc^D. fil^S^MJtlSo 
[0 0 8 1 ] 

Xa^^;l/7l/-A) 4 6«:2f P>&^-tf;b5 4 tClR^n^o aW^c^ 2 0O^A*tMiJcD 
i^^W^Tj^-e-r— ^-cr>Ot^/cglS5^2 0Ti:4ot^„ LEDI 6 tea^lS 2 0 0 
r-/N-tOO^/cg|5^2 0 T(D$t^©l^SS C^Att®) tC^^-T^o LED^BSt 
S/ctfXD^S^ LTO L E T>J^-JZs? 4 0 (i. _hg|5fflx 7 U— A 4 0 U £T%V>Wi?f7U 
— A 4 0 L £^5>%§ 0 _hg(5ifp^.^l^— A 4 0 U £~Fmffl%-7U— A 4 0 L tesS^M 2 0 
©r- ^-tCfeto-ttT-x— ->^ — tDOl/^fcgp^-4 0 U T\ 4 0LT5:tt^o ASPffl x_Z7 

6tgf?n/cL E D 1 6 "T § Tti^ir— ^-©O^fe 

g|^4 0 L T(cSM-TSi*g|3 4 0 S 
[0 0 8 2] 

±mffl7L7U—l*4 0 U A 4 0 L te^fRiJXCD^t^Q-fe** £ % o T*3 D 

[0 0 8 3] 

U ^T»i7 4 0 L £Df-^-OO^ftgp^ 4 0 U T, 4 0LTIilS;iU LE 

di &(D^^mt,m^m.2 o^AUStfns< mm^rc^m-em^ti^ 0 z.<dw>% 
i^^o. -7— /^—(D-D^tc gu#2 o T&m-r&mytm 2 0 1 l e d 1 6 ^-g-ty^jgas^ l 

ED^^-»^4 0 LTH£t« <: i:^Tt 5„ ^t^JS 2 0 #"T— ^— OOl^fcgP 

»2 0 T^^-f £fcj; 2 0 <DAIiT®7b^W^*S 2 0 lc AS^f ^^O- gp« 

s m^M2 0Of- /^-<DOV>fcg|5^2 0 TT^Ihj-LT. 2 0 Office 3fi-3X 

2 0 p«3*jlty„ J:oT, f-^-©o^ftg|5^2 0T{t 2 0 cDAi^TtO 

[0 0 8 4] 

El 2 5ltt?£W(DM<Dmi&M<D/*V'P^'C b ^ El 2 6 CDIUXXV -XXV J& 

ffi.2 0l±^— CDOV^fcgP^2 0 T^tb, L E D/^^^^4 0 £D_hgf5ffil^. 7 U— A 
4 0UfcTgP«I^.7U-i,4 0L(if-/^-©O^ft8P^4 OUT, 4 0LT^L, ^ 
o N TSE^:7 1^— A4 0 Lfct^SM 0 S^^TTSe _hgp«i^.7P— A4 0 U tTePWJ^t 

[0 0 8 5] 

£5>K:. L E D 1 6 ttPIPl^SltTEl^n, LEDI 6iLED 1 6«g^i^ 
&m-?Z>%m5 6 aSEH^tlTVSo tlO^iBEfifU^feV^Tt*. ±mWlz.-7U— A4 0 Utf 5 
Hdiff^^^fiJc^n. H©g|5^(r LEDI 6*^iEB^n. ifiOSP^^R^ttiei^Wr SSP 
M5 6fc4otl^„ C ±£\<>ffl7L-7 A 4 0 U £TgflSH*.:7 U— A 4 0 L te^d; 

c ©^860UfcJ\ El 2 3RtfEJ 2 4 <OS*l^#d<7)fPffl5c&JII £ lol^O^m^rW-r £ £ ii tic. L 

E D 1 6^©filt'@SL, LEDI 6 ©^T'dgP £ 2 0 (DASHES ti&<£9 ft£H 

^jg^-fcir^e: t^T'^So <£oT. J;D^<©^LED 1 6^P.#7tS2 0tA§o 
fcfc C O^fiStfiJtes L E D 1 6 teFgPS^&ttTlEB^tU LED 1 6hLED 1 6© 



(14) 



2005-1 96989 



[0 0 8 6] 

Motile L E D 1 6 lcMfo-?Z> <£ 5 l^mf&-£ftT^2>LX9U£. W\ 2 3 RtflU 2 4 cr>gii££#ij 
i:lRl*iK^Mfi)t^n^o Z-<D'MMm-ete, ag^lS 2 0 fi. TILLED l 6^^jg^-§gP^ 
2 0 Li:. ±$£CDLED 1 6lcmm-?Z>ffii&2 0\J t&m-r&o ZZIC^ LED/^^> 
^'4 Ote. 2*4 0 U TMx7U-A4 0Lt^ *PVm\W%-~7 \s — A 4 

0 C ilA^^^o ^7t^S2 O^tt'L E D/N<j7^>^4 0 C7)^-g|3^(iEl 2 3S.tfEI 2 4 (D-t" 
— (DOV>fcg|3^i:|W|^iC)^— 7^— CDOU^fcHP^^-a-tJo ff'falffllx.T? \s — A 4 0 C fci\ 
±.%$fflz.-7U—l±4 0Ui:T»^.7b-A4 0 LCDfig. J: m*?^ 2 0 CDHP^ 2 0 L 
. 2 0UOPItSAS=H§o 
[0 0 8 7] 

[0 0 8 8] 

El 2 8t£*#£0J?CD{tilO^fi£#iJcQ;Vy h ^^-TEl-eMo £ ®^WJ^*5^Tte. 

L ED 1 6 cD)t^m®^[H|S§a^ 3 6 & 0 & P^PiSG fctfitiU-^tBS <£ 5 ^^^tlTU^ 

m®^«7 , c« 2 o <T)XMmi^mm l^-t < & <o > t£o t$pp j; < 2 0 ^^^*a-^ 

[0 0 8 9] 

1212 9te^3%.m<Dm<Dmifcm(D^v h*^-ri2i-e$.«o 1213 0^02 9tc*3^§ 

L E DO«mi^igM*^-ri2|-e&^o ^^6*5 2 0 C^Att®^ L E D 1 6 tf— ?iHd£B 
?nt^§„ L E D 1 6 £DES«, L E D^JcDSffifr <2> 1 7iIfC^ 1 OCD^Vlx 

-7fcLtI?iJicM?ntfeD, 8fg^t,l 4S@S-e>&^(D^:cD^Vl/— 7°L E D £. 

LTa?ijt^$nr^i.„ ^n^p.^^?^. 7o©led 1 6«ytSii?^Tt^ 
o ^ lt ^ n tgi^ n/t 7 l e d i 6^^ts^jv—yt,^m^mm-^t\Ti^ 

•2> 0 
[0 0 9 0] 

CtitCcfcO. ^:{*CDL E D 1 6(Dmmnj±lZ. 1 1®(D L E D 1 6 CDMW]W±tf 3 . 5V 
Oil-a-ti, 2 4. 5VtS5 0 SfCLEDl 6©IS*M 9{HT'fe»)» ^T©LED1 6* 

mmzmwtT&iiT&ii, msmsztfi 7 1. 5 v z.<om^. Mmmm&mnm 

— {@<DL E D 1 Qt)^mcr^-z, female ^ ^CD L E D 1 6 ^a^U^^^^nTl,^ ^Vb— 
[0 0 9 1 ] 

Z<DMMm<D^>y h-pti, 2»t'6«2 OOTtTtAStScDS^TnfRj^gE^J^n/cMfS 

[0 0 9 2] 

^(D^mm-VlZ. 7M(DL EDI 6^1 ^(D^fr—yt UTll:^CigML.Tl/^y^\ il 

E D 1 6 0£&N^2~ 1 OT'fe^u tidWI 
[0 0 9 3] 

El 3 1 (iflilWJcD l E DCDttMS^'Srfg^^r^-rillT-fe^o L E D 1 6 teWl 3 0 ^^"T J: 
?iJ(clEI$nT^§o 1213 1 &c*5^T«. L E D 1 6 It 1 M^o^^W.^^m.^n 
t^^o -r&;b*>. 1 3#®. 5#@. 7#@C0L E D 1 6 tfWJtcjgM^n. 

LI, 2#ffi. 4#®. 6S@©LED1 6AWiJ^l$tlT^5o C^tnH <K»C 
1 6?b^m (tfU^W:^ — X>m*0 t^oTt llfettLED 1 6ttiSffL 
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[0 0 9 4] 

£<DHJTki: L E D 1 6& 1 m33^l£W.mcmffiL-Z^Z>tf, <5J{@*5^-T$)oTt^t)^; 

tlfcMMcDL E Dt!A ifftSA^IH^ Sf|S1 ( S fc£IEcDS*i50 fe^MMl^^^nTl/^o 
ot7)±l-a-. ~1 O^fe^i! Ll/\, 

[0 0 9 5] 

m 3 2&^mm<DmcDmMm(D^>y ?^^r h^^-rm-efe^o m3 3 am 3 ziczsifz 

AtJSOJP^^fa^^fUT 2|S^IEg^n. _h|£<DLED l 6<DPtgf<:TIS<DL E D 1 6*' 
figT^J:?^ ^S«tSHf ?ntv>§ 0 _hl£cDLEDl 6te. «Ji&#®<D#^§- (l. 
3, 5) A^^e»nT*3D. TgOLEDl 6te. ^M®<D#§ (2. 4. 6) 
^ntv^„ L E D l 6t*^-ti^nco|S^i:^i£^Jte:I5B$nTi/^o cmtcJctK ifn 
*MiOLED 1 eft^Rtc^oT&fteC^S^L E D 1 6 'WmWlZte < . tot, /Vy 

[0 0 9 6] 

IU3 4 ^ftilCD^iJOL E DCDWmW^^^^^-riSI-efe^o LED1 6 t,±m 3 Z ICtj^T 

o m— mcmw-£ti-ri^z> 0 ledi Q^m^tmz ocoytxmmo^m^m^n^x zf&. 
iz=Fmmcmwi£tiTi^z> 0 _liscdledi ftsiosf a. 3. 5) 

P>nT*5D. TOOLED 1 6J±. fflifffi<OS§ (2. 4. 6) ft^x. £ tlTl/^ 0 
[0 0 9 7] 

_hJl£OL E D 1 6 <>T££<73L E D 1 6 £ te^n^tlSSSK: flTfe D . Lfrt 5 fll 

*5ftioTI/^o OSO, lSg(OLEDl 6, 6 #| O L E D 1 6 £ „ llltgCOL 
ED 1 6. 1 6#@CDLED 1 6 /^lE^J^igM^ tlT^So -^OflSfc HttT*&S 0 dta^ 

[0 0 9 8] 
[0 0 9 9] 

U>X^— htD^&:< 1 o^rM^-^ii fc3^-p#S 0 ££>fc:, flBJitlfig l tc^^ns <fc 
[0 10 0] 

cum i ) mm.(D l e D&stsytmmt^ mytw.t^m^ my&R<D'>iz < t: *> 1 

flS®*^AItt®£:>S:oT*5?K %%M$L<D R — L ED, flifccD G - L E D . RtflggSW) B — L 
E D^3tAlifffitEli*nfc-9-^ hS^7^7^r h?Sot, SIRtOLEDt*. G 

-L E D^&*t(±S^n^7 , d<7DIE) I d«i5H<R - L E Dfr Sttm^nS^OlEftSEH. 
. G- L E DA^|^m$n§7 1 £cDlE7 , c$BH< B - L E Dfc^Sifm^nS^flDlE^SSH. <D 

Af^®£:%oT*5D. »R-LED, ISOG-LED, Rt?M©B-LEDA% 
Att®&C@EK$n/c-9--< F^-f J-SM^^^^f Ff'JoT, M%&.<D G — L E — J5<Dyt 
XMffiQUUcW&MZW-gn, W&<T> R - L E D ilW&<D B - L E D ttlftfa^ ^ytKttmwz. 

(ttfE3) mm.<DL E D^ty^iJigPi:. «7 I d1Si:^f/S^. #^IRO?*iRi"rsflS®*^ 
A»fSi«:otfeD, *SOR-LED, MiDG-LED, Rtfjga© B - L E D A% 
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- l e d^- ^o^tA^rspffiyjcBHii^n. iscr- l e d *y£xmmwic&& 

(ttf 5 4 ) ffii&O LED ^r-g-tf TfcSgSP i: . Wt 1 ^ i: *tft x. . ^t^^cd^^: <i:tloff) 
hffeoT, *ggfccDL E D (i?M£C>Sl*i L E D £$B&©B — L E D t&^rZSZL 

(^ta 5 ) led ^tsytmm^ t % £ <tti 

^7^hT'Sot, *ggfc<D L E D*^5t*S©JP*^"lR]^ 2 9lJJ^JtiES*n, ^'J<D LED 
«»^£*S©AI*t5©g#^lRl^iEB*nTf SCl 4: -TS/^y ^^-Y h Q 

(ttfE6) ^^^O^Aftt®<DS^^[Rltc45^§_hlSC>L E D{uS&C*fLT. TISO L 
E D^±g£0L E DPIiCffilLTl^C ^^^f^ilf SMIE 5 &cfES£cO^-y h G 

AMffitte-oTiSO, mWLCDL E D^7 1 dAatStcKS$nfc+>--Y F^-T hS!/<y^7^ h 
TfeoT. MiSCOLEDti. L E D <D^^gP^^^<D^A*r®<D*^^rR]«^a3 ^*f(Rl 

a^fE8) ?i^ol e D^r-g-tf^MSPi:. mm^h^m^, mytm.<ott\P\-$r %>ffimtfyt 
AS>fffi^^oTfeD. tmzcDL e D#7teA#t®tcfHg£nfc-tJ--r f^-t hg^w h 
o HuiH^aiapstf w^e«*ijxs-r s 7 u-a^s d . led a^w^sic^ bttw- 

SWi^c, TtMSP^^P— i,t©P^ Sfc«^7 , e«^7 , d7 l eA#*®^^[R]-rsilS®i:7 
U— A<DRgu:, #^14Srct^^'l4^:WrsaPM^iaS^nTv^c: 
ho 

(ttfE9) E D^-g-tf^iSSPi:. 3*7fcl£ WJt*©WiRF-r«ifi8®*^ 

Altlt^otfe^ S8S©L E D*^XItBlcEl$nfc^^ F^-T hSU/Sy h 
TfeoT, L E D7^[n]Sg*f^Cjgig$ru L E DCD^^ffi^Tt^tfilffiJ^^I-cDfficDl/^-rn^ 

o 

(ttsEl 0) im©L E D*^trttt»aB£s S*7fc1K£*fit*. 3»3t*SO?tM^-rS«®A^ 

TtA^ts^^oTfeo. ?»cdl e D^ytxmmc^m.^ritcV--f F^-r h§y/^y^-r 
K-SoT, l e D^msss^^^^^n. l e v(omwmiiytmmmvAn<Dm(D\,^-?ri 

frff* 7tffi.%S<Ds^ Z?^ trcomffiZi felts* v #^>f h:z^>y h &MfR-? S ~7 U— AOSlffi 
TtA^ffiir&^TfetK *gffc<DL E D#7fcAatSfc:BEH2n;fe'9M' F^-T hS^-y 
ilt§^7^7^ ho 

(ttisi 2) m©l e D^-g-ty^aggui:. mftmiutm*-. mytfiL&ttfa-r zmmtf 
ytxmmtte-^Tfso, mm.(DL e Dtfytxmmicmwztirc-v-^ f^-y hgy;w ^7>r 

K'feot, *gf&cDL E D*^Pl^r$)^T@EB^nTfeD. L E Di: L E DOK^W 

(FfSEl 3) huIS^S^^ < ^t^S^fife^fctiS-^— t^SJttS 
ftfEl lXfctl 2tcfEf5c<D/W ^v-T ho 

(ttisi 4) mf&<DL e D&s&ytmfflt, m^Mh^m^. mytw.<r>ttfa-? ziffiffit? 
ftxM'mttsi-o-zts'o^ w®l<d-l e DtfytxMm^wzftfc-y-^c h^-r h§y^^-y ^^-r 
m*Sot, l e Dtf\B\8§mmcmffiztiT3s9, l e D0)mmmti\ ms&m&LizoM-iz 

erase 1 5) mm.<DL e D3&TO)i£«aBfc % »7t«^«:fii^.. W7t«©*trpi-rsass®a< 
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n^ot, m^t^s.coytytxmmicom^y5^ncM¥n-^rircMmcDh e d#\ i^^Ni 

(ttfEl 6) N^2~l 0T-S§i: H^:Wm.^T^>itM 1 StCWEiHScO^-y^^-f- ho 
(ttsEl 7) *1!&<DL E D^^tfTtMsPi:, ^Tt^i:^:*!^. #'7frl£<D>nt|n)-r S^ffitf 5 
T^A&tM^&oTfcD, ?£ifc<D L ED^AIItSI^tlft^'f F^-Y hS^-y^Y 

atfSl 8) SftM — 1 0T-S§ct^ti:t^lBl 7 tc!E«gcD/^-y ^^-r ho 
(ttfHl 9) mm.cDL E D^r^-tyTt^Pi:. a^T^S^ft x.. aWTttSO^tlRj-r 
^AI^Sii^^TfeD. *ti&<DL E D^AitS^iaa^ti/c+J-^ F^Y h§^-y 9 s ? >( 

^11/^7^7^ ho 

cm e 2 o ) mmco led ^-g-ts-TtMgis i: . mm% t^m^. mm&^nfa-r & 
7tAi*®i:^oT*3D. mm<DL e D^7tA*fs^@ea$tifc+>--r f^y h§y/w ^y 

hT'Sot, W^^cDTtTtAitScDS^^rpJ^iH^lJ^nrc L E DCD?iJ^a»7t*gJP^^[Rl^ 

^is^tenrfco. mm^jSM^ti/cN^cDL e D^mmcmm^n-r^o, 

{@cDcfcDl^D-^3 L E Dtcfc^Tteu IEB 2? nrv^ IS t^M % ^ cl ^ftM^T ^/^y * 

ho 

atlE 2 1 ) M*h>— K hS.tfL->XX— h <D4^ < £ t> 1 O^M x SttSE 

OcDl/^-rn^^HEfgCD/^^ ho 
(ttt£2 2) hdtE 1 fr5> 2 1 cD^-mftHCtBiiccD^-y h mm^^jV il&^ts 

fl£Hi^^§Bo 
CIH®cDffi^^:|^0J] 
[0 10 1] 

[mi] mi i$mm s m^^.mw.Jt^-$-m-£% > z>o 

m 2] in 2 «*h£cd l e D^^ytmmnm^mh^^ts-^mMcDmmmic^^^-y ? 
cm 3] m 3 «:;&fe<D l e D^e^tb^n^TttDiETt^'^^-rm-e^So 

[El 4 ] EHte^fecDL E D^^mfcTtCD^Tt^rtT-OSETt^'tt^^-rillT^^o 
[[SI 5] EI5«L E DcDm^cDAM^J^^J^^^-fSSBlT®llI-e^.^o 

[in 6] bi6«^»cdl e D^mm^rc\B]s&mmh^rtiicmm^nrc-7u^-iyyjvm^m 
*g^r^-r ^f® m t- s o 

[El 7 ] 07 mil&cD LED Rt/lHlS§S«^lR^-r §LED;^^> O-'aS.TttecD l #ij 

[EH 8] EI 8 mil&<D l E DSU-'IhISSSM^iJX^^-^ L E D /n>> S^^&I^t^cD 1 #ij 
^r^-rHfTaEJ-^fe^o 
[EI 9] m\9 te^¥£mcDi&(Dmfi&m(D^>y t?^^ h ^^TEJ^'fe^o 
[Ell 0] Ell O«*f80J!cD{tilcD^»iJcD/^^y ^7^Y h^^^El-U^^o 

[ei i i ] ei i i it^^m(Dm(Dmmm<D^^ h^^-rBiT-$5o 

[Ell 2] Ell 2 ^*fS0j!cD{tilcD^]5g^iJcD/^>y ^7^^ h^^-TEI-c7-36§o 

[Ell 3] Ell 3^EI1 2 CDL E DcDlSa^r^-TEITfe^o 

[Ell 4] Ell 4 te^^WcDflMcDHfifitfiJcD/Vy ^Y h ;§r^lTE]-e$>£o 

[eh 5] eii 5 i3.^m%<Dm<Dmmm<D^^ htt^-?m-£'3oz> 0 

[Ell 6] Ell 6teEll 5 tDL E DcDlEB^^-TElT-fe^o 

[Ell 7] Ell 7(iEll 5S.a'Ell 6 CDaS^Sl^OTtcD^T^^t-EI-efe^o 

[eh 8] eii 8 iz^^m^moimMWitD^v h^stHi?s§ 0 

[El 1 9] El 1 9 tiEI 1 5 CDL E D CDlSH^r^"^"EIT~$>^>o 
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IM2 o] 02 o iz^rnKDitiKDmrnmcD^^ h»iTS^o 

[121] 021 am 2 o(D/^v h<r>mw\m~e%>z> a 

[0 2 2] 022 it^m\(Dm(Dmmm<D^-y h^t@t*fe5o 

[0 2 3] 0 2 3 (£0 2 2©LE D/n<> z^V^^iSSBSlTBpia^feSo 

[024] 024 a^mm(Dm(Dmmm<D^^ h^tit^«„ 
[025] 02 5 (,z^^m<Dm<DmmM<D^^ ?^-f h^ta^5 0 

[0 2 6] 0 2 6tt02 50L E D^N"j7 ^V^J&ilSKffBBia^feSo 
[0 2 7] 0 2 7 l£^i>mi<Di&CD$iMm(D^>y & 7 << h^tEIT-fe§o 

[028] 02 8 &^nm<Dm(DnMm<D^>y h^ta-es§„ 
[029] 02 9 &^.5£m<Di&<DmiMm<D^v 5 s ? 4 F^itiaTB^o 

[0 3 0] 0 3 0 f£0 2 9 tcfeit^> L E D©«MM^^l^tilT?.§o 
[03 1 ] 03 1 t±ft!ltD#lJ<D L E DO«M^}^JIcM^^-r0T^^.o 

[032] 03 2iz&$£m<Dm<DmiMm<D^v tr^^f h^t0-ess o 

[0 3 3] 0 3 3(40 3 2tc*3tt?)L E DfDlIW^jll^tiT^So 

[0 3 4] 0 3 4 lifffitDflSJ® L E DOff W^il?:it@t*fe5o 
[^^CDI^BJ!] 
[0 1 0 2] 



1 o- 




1 2 




1 4 




1 6- 


•LED 


1 8 • 




2 0 • 




3 6 • 




4 0- 


• L E D/n^v^V^ 


4 4 




4 6 ■ 




4 8 • 


■•«««■ 


5 0 ■ 





(19) 



192005— 1 96989 



im 1] 



[0 2] 



16 15 15 16 



16 15 15 



BB B CD B EBB BB;B B B B B B B E3 B B B BBjBMSMB 




20A 
-20 



[13] [El 4] 

(3 a 



{3 3 




(20) 



¥tm 2005-1 96989 



[0 7] 



[0 9] 



[0 8] 



to 



20 



16^1 
36 



Z ZZZ 



0 8 



2 



^7 



20 

4- 



16 



S 9 16 16 16 

M[E[o][Mo][E[I3[6][M]& 




16' 1^16^* 



[H 1 0] 



no 



16 16 16 



16^ 16^ 



20 A 



20B 



[011] 



16 16 16 16 





im i 2] 



[115] 



g)12 

iOB^l6 36 20A 




36 16 



315 

iOB-Nl6 36 

A2 W 

36 16 




[0 1 3] 



m i e] 



313 



16 16 



DcaaDagaoggnDqn 
_ — D QQ anaa pa 

16 16 



©15 



16 16 



□□□□□□[^□□□□□□□n 
□□□□□□□□□□□□□a 



-r — r~ 

16 16 



X 



20A 



(21) 



12 0 0 5-1 96989 



[0 17] 

@17 



IS. 1 ? 16 16 16 16 




[0 18] 



018 



_/16 i&n 16} 16 n 



20A 




im i 91 



019 
20L 



20A 
_J__ 



[02 0] 



S20 



20L 



, J V 



A8 AO 20A 20 A6 




[02 1] 

12121 



A6~K 



AO 

1 



16 20A 



[02 2] 

©22 



20 2A 26 

i i i 



22 



AO- 



50 



ft 



36 16 AA 



[0 2 3] 

023 



LO 16 16 60 16 

j — ■ j — 



36 AA 



[0 2 4] 



0 24 



60UT 20T 

/ 20 2A 26 




AOS AOIT 



20T A6 22 



[0 2 5] 



0 25 



56 16 56 15 AOU 



JrnLJriU 



36 £01 



(22) 



t Hi? 2 O 0 5 — 1 96989 



[0 2 6] 

026 



[02 7] 



02? 



XXV-si 56 40U 54 

LLJ L 



-4QUT 



^16 



iOLT 



XXV->i 40S 36^-401 



40C 
40L 



54 16 20U 20 



16 20L 




[H2 8] 



0 28 



40 16 34 20 
' V 



[0 3 0] 



[EI 3 1 ] 



8130 



©31 



16 16 16 16 



+ V1 »f^| < ^ 



+V2 
GND 



IM3 2] 



S32 



16 16 16 



□□□□cnaannnnDDDa 



W¥ ~ ? 



16 16 16 



^20 A 



[033] 



©33 

+ V1 - 
GND - 
♦ V2- 
GNO- 



16 16 16 



A — X 
16 16 16 



(23) 



2005—1 96989 



[034] 



®34 

+V5- 
+ V3 
+ V1 



+V2 
GND 



— 4 ^ki3^^|€^ — 3 
— -Hf2^| i rrb < i^ WtJ^ <s> 1 



15 16 



(24) 



&m 2005-196989 



F^-A(##) 2H091 FA16Z FA21Z FA23Z FA32Z FA45Z FD03 FD06 FD14 GA17 KA10 
LA02 LA04 LA12 LA16 LA18 



